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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of _ 



sheets. 



I | It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 



E 

E 
□ 
□ 
E 

E 

□ 
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contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

| X | the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
— within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No — — 



| | as suggested by the applicant. None of the figures. 

| | because the applicant failed to suggest a figure. 

| I because this figure better characterizes the invention. 
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Box I Observation where certain claims were found un earchable (Continuation of it m 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1 . Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. I Claims Nos. : 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a) 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | y | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

see FURTHER INFORMATION sheet, subject 1. 



Remark on Protest 




The additional search fees were accompanied by the applicant's protest. 



| | No protest accompanied the payment of additional search fees. 
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1. Claims: 1-12 (partial) 
INVENTION 1: 

Method for the screening of antimycotic substances wherein 
an essential gene from mycetes, or a functionally similar 
mycete gene, or the corresponding encoded protein, is used 
as a target, and wherein the essential gene is YML114c. 



2. Claims: 1-12 (partial) 

INVENTION 2 to INVENTION 90: 

Method for the screening of antimycotic substances wherein 
an essential gene from mycetes, or a functionally similar 
mycete gene, or the corresponding encoded protein, is used 
as a target, and wherein the essential gene is YLR186w, 
YLR215C, or YLR222c, or YPR144c, or YPR169w. 

Invention 2 refers to gene YLR186w, 
invention 3 refers to gene YLR215c, 

invention 89 refers to gene YPR144c, and 
invention 90 refers to gene YPR169w. 
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Minimum documentation searched (classification system followed by classification symbols) 
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Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 
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WO 97 36925 A (SCRIPTGEN PHARM INC 
; HARVARD COLLEGE (US)) 9 October 1997 
see the whole document 


1-7 


X 


EP 0 816 511 A (HANS KNOELL INST FUER 
NATURSTO) 7 January 1998 
see the whole document 


1-7 


X 
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US 5 614 377 A (BULAWA CHRISTINE E) 25 
March 1997 

see the whole document 


1-4,7,9, 

10 
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EP 0 626 453 A (AMERICAN CYANAMID CO) 30 

November 1994 

see the whole document 

-/-- 


1-4 
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Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



0 Special categories of cited documents : 

'A* document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the prionty date claimed 



"T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

19 October 1999 


Date of mailing of the international search report 

2 0. m 2000 


Name and mailing address of the ISA 
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Tel (+31-70) 340-2040, Tx. 31 651 epo nl. 
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(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
16363PC RUU 



International application No 
PCT/EP99/02722 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/4 1 6) 



International filing date (day/month/year) 
22/04/1999 



Priority date (day/month/year) 
24/04/1998 



International Patent Classification (IPC) or national classification and IPC 
C12Q1/68 



Applicant 

HOECHST MARION ROUSSEL et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

□ This report is also accompan.ed by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-estabiishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 



I 


eg 


II 
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IV 




V 




VI 


□ 


VII 
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VIM 





Date of submission of the demand 
06/10/1999 


Date of completion of this report 
19.07.2000 


Name and mailing address of the international 
preliminary examining authority; 

^ European Patent Office 

/jjj) D-80298 Munich 

Tel +49 89 2399 - 0 Tx 523656 epmu d 
Fax +49 69 2399 - 4465 


Authorized officer ^^SS^^s^ 
Linker, W & JJ 

Telephone No +49 89 2399 8703 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/02722 



I. Basis of the r port 

1. Thisreporthasbeen drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-41 as originally filed 



Claims, No.: 
1-12 



as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application 
K claims Nos. 1-12 (pari) 



because: 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify). 
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International application No. PCT/EP99/02722 



□ the description, claims or drawings (indicate particular elements be/ow) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify). 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed, 

no international search report has been established for the said claims Nos. 1-12 (part). 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 
68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

K not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

the parts relating to claims Nos. 1-12 (part). 
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V. R asoned statement under Article 35(2) with regard to novelty, inv ntive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 



Yes 
No: 



Claims 
Claims 



12 



Inventive step (IS) 



Yes 
No: 



Claims 
Claims 



12 



Industrial applicability (IA) Yes: Claims 1-12 

No: Claims 

2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/EP99/02722 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item III 

Non-establishment of opinion with regard to novelty , inventive step and 
industrial applicability 

The international search report was restricted to this part of the application which 
relates to a method for screening of antimycotic substances wherein an essential gene 
from mycetes, or a functionally similar mycete gene, or a corresponding encoded 
protein is used as a target, and wherein the essential gene is YML1 14c. 

Re Item IV 

Lack of unity of invention 

The objection indicated on form 210 dated 08.11.99 submitted by the International 
Searching Authority is confirmed. Each of the essential mycetes genes listed in claim 1 
as YML114c, YLR186w, YLR21 5c, .... YPR144c, and YPR169w represent an 
independent solution of the underlying problem which could be regarded as to provide 
further essential mycete genes/proteins suitable as targets in a method for screening of 
antimycotic/fungicide substances 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventiv e step or 
industrial applicability: citations and explanations supporting such sta tement 

Reference is made to the following documents: 

D1 : WO 97 36925 A (SCRIPTGEN PHARM INC ;HARVARD COLLEGE (US)) 9 
October 1997 

D2: EP-A-0 816 511 (HANS KNOELL INST FUER NATURSTO) 7 January 1 998 

D3: US-A-5 614 377 (BULAWA CHRISTINE E) 25 March 1997 

D4: EP-A-0 626 453 (AMERICAN CYANAMID CO) 30 November 1994 

D5: EP-A-0 554 042 (DOWELANCO) 4 August 1 993 

D6: WO 95 1 1 969 A (RIBOGENE INC) 4 May 1 995 
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INTERNATIONAL PRELIMINARY International application No PCT/EP99/02722 
EXAMINATION REPORT - SEPARATE SHEET 



Document D1 discloses methods for screening for inhibitors of C. albicans growth 
by targeting the TATA-binding protein. 

Document D2 discloses a method of finding novel antifungal drugs which inhibit 
essential yeast genes (i.e. acetyl-CoA carboxylase) without knowledge of the 
biological function of the targets. 

Document D3 discloses a method for identifying inhibitors of fungal pathogenicity 
relying on the use of defined genes and mutant strains of Saccharomyces 
cerevisiae, specifically referring to the CSD2 gene from C. albicans which is a 
homolog of the corresponding Saccharomyces cerevisiae gene CSD2. 

Document D4 discloses a method for screening for potential fungicides that inhibit 
cytochrome P450 reductase or reductase related enzymes or proteins involved in 
its biosynthesis. 

Document D5 discloses a method for screening fungicides by testing candidate 
compounds in a dihydroorotate dehydrogenase (DHOD) inhibition assay. 

Document D6 discloses screening methods for identification of antimycotic agents 
active in mycotic cell translation, based on a reporter gene system associated with 
a CN4type gene from Saccharomyces cerevisiae. 

The subject-matter of claim 1 is distinguished from the cited prior art in that the 
gene YML1 14c is used as a target. However, as the gene as such was already 
known in the prior art and methods for screening of antimycotic substances based 
upon the functional inhibition/targeting of the expression of essential mycetes 
genes, or the corresponding encoded proteins, was also known in the art, see 
documents D1-D6, moreover, no surprising or unforeseeable effects are apparent 
from the application with respect to YML1 14c target gene, the subject-matter of 
claim 1 lacks an inventive step and does not fulfil the requirements of Article 33(3) 
PCT. 
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Dependent claims 2-12 do not appear to contain any additional feature which 
could be regarded as inventive. 



Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/mon th/year) ( da y/m o n th/year) (da y/mon th/year) 

W098/441 35 08. 1 0.98 02.04.98 02.04.97 



Re Item VIII 

Certain observations on the international application 

The wording "functionally similar gene" used in claims 1, 6, 7, 8 and 10 is not clear, as 
no function of YML1 14c was defined, furthermore, the wording "the corresponding 
encoded protein" used in claim 1 is not clear, as no particular protein of YML1 14c was 
defined in the application. The aforementioned claims do not fulfil the requirements of 
Article 6 PCT. 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Date of submission of the demand 
06/10/1999 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.) : 

Description, pages: 

1 -41 as originally filed 

Claims, No.: 

1-12 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
[3 claims Nos. 1-12 (part). 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify}: 
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□ the description, claims or drawings (indicate particular elements belovtf or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 1-12 (part). 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. H This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

El not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

G3 the parts relating to claims Nos. 1-12 (part). 
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V. Reasoned statem nt und r Articl 35(2) with regard to novelty, inv ntiv step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1 


-12 




No: 


Claims 






Inventive step (IS) 


Yes: 


Claims 








No: 


Claims 


1 


-12 


Industrial applicability (IA) 


Yes: 


Claims 


1 


-12 




No: 


Claims 







2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re It m III 

Non-establishment of opinion with regard to novelty, inven tive step and 
industrial applicability 

The international search report was restricted to this part of the application which 
relates to a method for screening of antimycotic substances wherein an essential gene 
from mycetes, or a functionally similar mycete gene, or a corresponding encoded 
protein is used as a target, and wherein the essential gene is YML1 14c. 

Re Item IV 

Lack of unity of invention 

The objection indicated on form 210 dated 08.1 1.99 submitted by the International 
Searching Authority is confirmed. Each of the essential mycetes genes listed in claim 1 
as YML114C, YLR186w, YLR215C, YPR144c, and YPR169w represent an 
independent solution of the underlying problem which could be regarded as to provide 
further essential mycete genes/proteins suitable as targets in a method for screening of 
antimycotic/fungicide substances 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability: citations and explanations supportin g such statement 



Reference is made to the following documents: 

D1: WO 97 36925 A (SCRIPTGEN PHARM INC ;HARVARD COLLEGE (US)) 9 
October 1997 

D2: EP-A-0 816 51 1 (HANS KNOELL INST FUER NATURSTO) 7 January 1998 

D3: US-A-5 614 377 (BULAWA CHRISTINE E) 25 March 1997 

D4: EP-A-0 626 453 (AMERICAN CYANAMID CO) 30 November 1994 

D5: EP-A-0 554 042 (DOWELANCO) 4 August 1 993 

D6: WO 95 1 1969 A (RIBOGENE INC) 4 May 1995 



Form PCT/Separate Sheet/409 (Sheet 1 ) (EPO- April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/EP99/02722 
EXAMINATION REPORT - SEPARATE SHEET __ 



Document D1 discloses methods for screening for inhibitors of C. albicans growth 
by targeting the TATA-binding protein. 

Document D2 discloses a method of finding novel antifungal drugs which inhibit 
essential yeast genes (i.e. acetyl-CoA carboxylase) without knowledge of the 
biological function of the targets. 

Document D3 discloses a method for identifying inhibitors of fungal pathogenicity 
relying on the use of defined genes and mutant strains of Saccharomyces 
cerevisiae, specifically referring to the CSD2 gene from C. albicans which is a 
homolog of the corresponding Saccharomyces cerevisiae gene CSD2. 

Document D4 discloses a method for screening for potential fungicides that inhibit 
cytochrome P450 reductase or reductase related enzymes or proteins involved in 
its biosynthesis. 

Document D5 discloses a method for screening fungicides by testing candidate 
compounds in a dihydroorotate dehydrogenase (DHOD) inhibition assay. 

Document D6 discloses screening methods for identification of antimycotic agents 
active in mycotic cell translation, based on a reporter gene system associated with 
a CN4type gene from Saccharomyces cerevisiae. 

The subject-matter of claim 1 is distinguished from the cited prior art in that the 
gene YML1 14c is used as a target. However, as the gene as such was already 
known in the prior art and methods for screening of antimycotic substances based 
upon the functional inhibition/targeting of the expression of essential mycetes 
genes, or the corresponding encoded proteins, was also known in the art, see 
documents D1-D6, moreover, no surprising or unforeseeable effects are apparent 
from the application with respect to YML1 14c target gene, the subject-matter of 
claim 1 lacks an inventive step and does not fulfil the requirements of Article 33(3) 
PCT. 
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Dependent claims 2-12 do not appear to contain any additional feature which 
could be regarded as inventive. 



Re Item VI 

Certain documents cited 

Certain published documents (Rule 70.10) 

Application No Publication date 

Patent No (dav/month/vear) 

W098/44135 08.10.98 



Filing date Priority date (valid claim) 

(dav/month/vear) (dav/month/vear) 

02.04.98 02.04.97 



Re Item VIII 

Certain observations on the international application 

The wording "functionally similar gene" used in claims 1 , 6, 7, 8 and 10 is not clear, as 
no function of YML1 14c was defined, furthermore, the wording "the corresponding 
encoded protein" used in claim 1 is not clear, as no particular protein of YML1 14c was 
defined in the application. The aforementioned claims do not fulfil the requirements of 
Article 6 PCT. 
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"O" document referring to an oral disclosure, use, exhibition or 
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"P* document published prior to the international filing date but 
later than the pnonty date claimed 



T later document published after the international filing date 
or pnonty date and not in conflict with the application but 
cited to understand the pnncjpie or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 
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see abstract 
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see page 79, column 1, paragraph 1 - page 
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figures 1,2; table 1 
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Box 1 Observation where certain claim were found unsearchable (Continuation of item 1 of first sheet) 




This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1 Claims Nos.: _^ i 

1 1 because they relate to subject matter not required to be searched by this Authority, namely. 

2 1 1 Claims Nos ' 

1 1 because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 

3 1 because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 


B x II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 


This International Searching Authonty found multiple inventions in this international application, as follows: 

see additional sheet 

1 I 1 As all required additional search fees were timely paid by the applicant, this International Search Report covers all 

' ' searchable claims. 

2. [~] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
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METHOD FOR SCREENING ANTIMYCOT1C SUBSTANCES USING ESSENTIAL GENES FROM S. CEREVISIAE 

The present invention relates to a method for 
screening for antimycctic substances in which essential 
genes from mycetes, particularly from Saccaromyces 
cerevisiae (S.cerevisiae) as well as functionally similar 
genes from other mycetes, or the corresponding encoded 
proteins, are used as targets. 

The spectrum of known fungal infections stretches 
from fungal attack of skin or nails to potentially 
hazardous mycotic infections of the inner organs; Such 
infections and resulting diseases are known as mycosis. 

Antimycotic substances (fungistatic or fungicidal) 
are used for treatment of mycosis. However, up to now, 
relatively few substances with pharmacological effects are 
known, such as Amphotericin B, Nystatin, Pimaricin, 
Gr Lseof ulvin , Clotrimazole , 5 - f luoro-cytosine and 

Eatraphene. The drug treatment of fungal infections is 
extremely difficult, in particular because both the host 
cells and the mycetes, are eukaryotic cells. Administration 
of drugs based on known antimycotic substances results 
therefore often in undesired s ide - e f f ec t s , for example 
Amphotericin B has a nephrotoxic effect. Therefore, there 
is a strong need for pharmacologically efficient substances 
usable for the preparation of drugs, which are suitable for 
prophylactic treatments of immunodepressive states or for 
the treatment of an existing fungal infection. Furthermore, 
the- suDStances should exhibit a specific spectrum of action 
in order to selectively inhibit the growth and 
proliferation of mycetes without affecting the treated host 
or-gamsm . 

The aim of the present invention is to provide a 
method for the identification of antimycotic substances. An 
essential feature of this method is that essential genes 
tram mycetes are used as targets for the screening. 

The present invention thus concerns a method for 
screening antimycotic substances wherein an essential gene 
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According to one embodiment of the method of the 
invention mycete cells which express the essential gene, or 
functionally similar mycete gene, to a different Level 
are incubated with the substance to be tested and the 
■irowth inhibiting effect of the substance is determined. 

According to another embodiment, said target gene 
or the corresponding target gene encoded protein is 
contacted in vitro with the substance to be tested and tne 
effect of the substance on the targe: is determined. 

According to another embodiment, the screened 
nub stances inhibit partially c r: totally the functional 
■ x p r e s s l o n of the e s sential q e n e s or the functional 
activity c> f t h e encoded proteins. 

According to another embodiment, the mycete species 
are selected from the group comprising Bas idiomyoe t e s , 
Ascomycetes and Hyphomycetes . 

According to another embodiment of the method of 
the invention said functional similar genes are essential 
genes from Candida Spp . , preferably Candida albicans, or 
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from Aspergillus Spp . , preferably from Aspergillus 
f umigatus . 

According to a furthei^ embodiment of the above 
method said mycete cells are haploid S.cerevisiae cells. 

According to a particular embodiment of the method 
of trie invention the essential genes of S.cerevisiae are 
identified by integrating by homologous recombination a 
selection marker at the locus of the gene to be studied. 

The present invention also concerns a method as 
described above wherein the functionally similar genes are 
identified by : 

a) providing a S.cerevisiae mutant strain in which 
the gene of S.cerevisiae to be investigated is either 
integrative or ext rachromosomal under the control of a 
re gu 1 ated promoter , 

b) culturing said mutant strain under growth 
conditions in which the regulated promoter is active, 

c ) transforming the mutant strain with a cDNA or 
genomic DNA that has been prepared from the heterologous 
my :et e - species and that has been integrated into an 
a p prop r i a t e vector, 

d) altering the culture condition, so that the 
regulated promoter is switched off and only S.cerevisiae 
cells which contain a functionally similar gene can 
survive , 

e) isolating and analyzing the cDNA or genomic DNA. 
The invention thus discloses that in a first step, 

essential genes from S.cerevisiae are identified. The 
invention also discloses that, essential genes from other 
mycetes are identified starting from the identified 
essential genes in S.cerevisiae. In order to identify 
essential genes of S.cerevisiae, individual genomic genes 
are eliminated through homologous recombination. If the DNA 
segment thus eliminated concerns an essential gene, then 
the deletion is lethal for the S.cerevisiae cells in 
hap 1 odd form. 

A method, wherein the studied S.cerevisiae gene is 
replaced by a marker gene can be used to generate the 
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corresponding genomic deletion of S.cerevisiae ana to 
determine the S.cerevisiae cells containing the deletion. 

As a selection marker a dominant selection marker 
(e.g. kanamycm resistance gene) or an auxotrophic marker 
can for example be used. As an auxotrophic marker, it is 
possible to use genes coding for key enzymes of amino acid 
or nucleic base synthesis. For example, one can use as a 
selection marker the following genes from S.cerevisiae : 
gene encoding for the metabolic pathway of leucine 
< e . g . LEU2 - gene ) , histidme (e.g. HIS?-— gene) or tryptophan 
(.e.g. TRF1 gene; or for the nucleic base metabolism of 
ui ac i 1 (e.g. URA3 - gene ) . 

Auxotrophic S.cerevisiae strains can be used. 
These auxotrophic strains can only grow on nutritive media 
containing the corresponding amino acids or nucleotide 
bases. All laboratory S.cerevisiae strains, containing 
.'Auxotrophic markers can for instance be used. When diploid 
S.cerevisiae strains are used, then the corresponding 
marker gene must be aomozygously mutated. Strain CEN . PK2 
or isogenic derivates thereof can be used. 

Strains ■containing no suitable auxotrophic marker 
can also be used such as prototrophic S.cerevisiae strains. 
Then a dominant selection marker e.g. resistance gene, such 
as kanamycin resistance gene can be used. A loxP - KanMX - loxP 
cassette can advantageously be used for this purpose. 

For the nomologous recombination replacing the 
whole DMA sequence or part thereof of a S.cerevisiae gene, 
.jNA fragments are used wherein the marker gene is flanked 
at the 5'- and 3 ' -ends by sequences which are homologous to 
the 5'- and 3 ' -ends of the studied S.cerevisiae gene. 

Different, processes can be used for the preparation 
of the corresponding DNA fragments which are also 
appropriate for the deletion of any specific S.cerevisiae 
gene. A linear DKA-f ragment is used for the transformation 
of the suitable S.cerevisiae strain. This fragment is 
integrated into the S.cerevisiae genome by homologous 
recombination. These processes include: 
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1. "Conventional method" for the preparation of 
deletion cassettes (Rothstein, R.J. (1983) Methods in 
Enzymoiogy, Vol. 101, 202-211). 

2. "Conventional Method" using the PCR technique 
! "modified conventional method"; . 

3. SFH (short flanking homology)- PCR method (Wach, 
A. et al . (1994) Yeast 1C : 1793 -1808; Gultner, U. et al . 

Nucleic Acids Research 2 4:2519-2524). 

1. In the "conventional method" for the preparation 
of deletion cassettes in the S.cerevisiae genome, the gene 
r. o be studied is either already present in an appropriate 
vectcr or is integrated in such a vector. With this method, 
any pBR - pUC- and pB lue script deri vat es can be used for 
example. A major part of the target gene sequence is 
eliminated from the vector, for instance using appropiate 
restriction sites, conserving however the 3'- and 5'- 
regions of the studied gene inside the vector. The selected 
marker gene is integrated between the remaining regions. 

2. In the modified form of this "conventional 
method", PCR is used. This method allows amplification of 
the 3'- and 5 '-terminal regions of the coding sequence of 
the studied S.cerevisiae gene. This method amplifies 
selectively both terminal regions of the studied gene, 
tnerefore, two PCR - reactions must be carried out for each 
studied gene, amplifying once the 5 * -end, and once the 3'- 
end of the gene. The length of the amplified terminal DNA- 
fragment depends on the existing restriction sites. The 
amplified terminal ends of the studied gene have generally 
a length of 50 to 5000 base pairs (bp) , preferably a length 
between 5C0 and 100 0 bp. 

As template for the PCR- react ions , genomic DNA of 
S.cerevisiae or wild-type genes can be used. The primer- 
pairs (a sense and an antisense primer, respectively) are 
constructed so that they correspond to the 3 ' -end and the 
5 1 -end sequence of the studied S.cerevisiae gene. 
Especially, the primer is selected such as to allow its 
integration by way of appropriate restriction sites. 

As vectors, pBR - pUC- and pBluescr ipt ,R - der ivate s 
can be used. In particular vectors already containing a 
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gene encoding che selection marker, are appropriate. In 
particular, vectors can be used, which contain genes of the 
selection marker HIS3 , LSU2 , TRP1 or URA3 . 

The DNA segments cf the studied S . cere 1 /! s iae gene, 
obtained by PGR, are integrated in tne vector at both sides 
c . f the selection marker, so that subsequently, as in the 
"conventional method" , the selection marker is flanked on 
both ends by DNA sequences which are Homologous to the 
o t udied gene . 

3. Homologous recombination in 3 . cere visi ae takes 
place in a very efficient and precise manner and the length 
cf the DNA sequence homologous to the studied S.cerevisiae 
gene flanking the selection marker gene can in fact be 
considerably shorter than with the "modified conventional 
method". The flanking ends Homologous to the studied 
.0 . cerevis iae gene need to present a length of only about 
20-60 bp, preferably 3 J- 4: bp. The SFH-PGR method is 
particularly advantageous as the laborious cloning step can 
be obviated . 

A PCR reaction is carried out on a DNA- template 
containing tne gene for the selection marker to be,' used, 
wnerein the primers are constructed so that the DNA 
sequence of the sense primer is homologous to the E. ' - end of 
tne selection marker sequence and so that the primer 
presents in addition at its 5' -end a region of preferably 
4 1 nucleotides, which corresponds to the B ' - terminal 
sequence of the studied S.cerevisiae gene. The antisense 
primer is constructed in an analogous manner, i.e. it is 
complementary tc- the 3 ' -end of the gene sequence of the 
selection marker, wherein this primer contains at its 5'- 
end a region of also preferably 4 0 nucleotides, which 
corresponds to the complementary strand of the 3 '-terminal 
coding sequence of the; studied gene. 

For the amplification of S.cerevisiae genes to be 
studied by the SFH-PC3 method, vectors containing the gene 
ror the auxotrophic marker or selection marker can be used. 
L-lspecialiy, plasmid pUGG is used as the template. This 
plasmid contains a loxP- KanMX - loxP cassette (Giiltner, U. et 
,ii . (1996) Nucleic Acids Research 24: 2513-2534). In other 
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terms, the Kanamycm resistance gene is flanked at both 
ends by a loxP sequence ( loxP - KanMX - loxP cassette) . This 
cassette is advantageous in that the Kanatnycin resistance 
gene can be eventually eliminated from the S.cerevisiae 
qenome after integration of the loxP-KanKX-loxP cassette 
intc the S.cerevisiae gene to be studied. Cre - recombinase 
of bacteriophage PI can be used for this purpose. Cre- 
recombinase recognizes the loxP sequences and induces 
elimination cf the DNA located between the two loxP 
sequences by a homologous recombination process. As a 
result only one loxP sequence remains and the so-called 
marker regeneration occurs, i.e. the S.cerevisiae strain 
may be transformed again using the loxP - KanMX- loxP 
cassette. This is particularly advantageous, when at least 
i" wo functionally similar genes are to be deleted in order 
co obtain a ^ethal phenotype . 

With the PCR-method, the PCR reaction primers are 
?ct the 2 '-end a preferably 20 nucleotide long sequence, 
which cs homologous to the sequence situated left and/or 
right of the loxP- KanMX- loxP cassette, and at the 5' -end a 
preferably 4 0 nucleotide long sequence, which is homologous 
to the terminal ends of the gene to be studied. 

Using the three methods, one obtains linear 
deletion cassettes containing the gene encoding the 
selection marker, which is flanked on both sides by 
homologous sequences of the gene to be studied. The 
deletion cassettes are used for the transformation of 
■diploid S.cerevisiae strains. The diploid strain 
S.cerevisiae CEN . PK2 (Scientific Research & Development 
GmbH, Oberursel) can be used for example for" this purpose. 
[CEN.PK2 Ma t a /MAT (/ ura3 -- 52 / ura3 - 52 leu2-3, 112/leu2-3, 
1 12 his 3 Al/his3Al t rpl - 2 8 9 / 1 rpl - 28 9 MAL2 - 3 C /MAL2 - 8 C 

SUC2/SUC2] 

The strain CEN . PK2 is prepared and cultivated using 
c.nown methods (Gietz, R.D. et al . (1992) Nucleic Acids 
Research 8: 1425; Guldener, U. et ai . (1996) Nucleic Acids 
Research 2 4:2519-2524) . 
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The cells of the S.cerevisiae strain used are 
transformed according to known processes with an 
appropriate DNA quantity of the linear deletion cassette 

(e.g. Sambrook e: al . 1989) . Thereafter, the medium in 
whicn the cells are cultivated is replaced by a new medium, 
a so-called selective medium, which does not contain the 
corresponding amino acid (e. g. histidme, leucine or 
tryptophan) or nucleic base (e. g. uracil) or, when using a 
deletion cassette containing the kanamycin resistance gene, 
by a medium containing genet icin (G4 18°") (e.g. a complete 
medium ( YEPD ) containing geneticin; . Alternatively, the 
transformed cells may be plated on agar plates prepared 
using the corresponding media. Thereby, one selects the 
transformed cells, in which a homologous recombination 
occured, since only those cells can grow under these 
modif led conditions . 

However", in most cases, only one of the twc copies 
of the gene in the double chromosome set of a diploid 
S.cerevisiae strain is replaced by the DNA of the deletion 
cassette during the transformation, resulting in a 
heterozygote -diploid S.cerevisiae mutant strain, wherein 
one copy of the gene studied is replaced by a selection 
marker, while the other copy of the gene is maintained in 
One genome. This presents the advantage that in case of a 
deletion of an essential gene, due to the existence of the 
second copy of the essential gene, the mutant S.cerevisiae 
strain is still viable:. 

The proper" integration of the deletion cassette DNA 
at the predetermined chromosomal gene locus (gene locus of 
the gene to be studied) may be checked by Southern - Blot 
Analysis (Southern, E . M . (1975) J. Mol . Biol. 93:503-517) 
<"■:- by diagnostic PCR analysis using specific primers 

""-"■uldener , U. et al . (1996) Nucleic Acids Research 24:2519- 
15 2 4) 

The genetic separation of individual diploid cells 
may be monitored by tetrad analysis. To this end, reduction 
division (meiosis) is induced in the diploid cells, 
especially heterozygote mutant strains, using known methods 
such as nitrogen impoverishment on potassium acetate plates 
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(Sherman, F. et al . (1986) Cold Spung Harbor Laboracory 
i/ress, Cold Spring Harbor, N. Y.; Guthrie, C. and Fink, 
G.R. (1991) Methods in Enzymology, Vol 194. Aoademio Press, 
San Diego, 3-21; Ausubel, F. M . et al . (1987) Current 
Protocol in Molecular Biology John Wiley and Sons, Inc., 
Chapter 13) . Meiosis results only in asci with four 
ascospores (segregated) , which can be indivualized after 
partial enzymatic digestion of the ascospore wall with 
zymo lyase (Ausubel et al . (1987)) by way of 
micromanipulators (e.g. SINGER) . For example when a tetrad 
analysis is carried out on a he t erczygote - diploid mutant 
strain in which an essential gene present in the double 
chromosome set is replaced on one chromosome by homologous 
recombination, then only two segregated ascospores are 
viable, namely^ those which carry the essential gene. The 
two remaining segregated ascospores are not viable because 
they lack the essential gene. 

In order tc check if the genes studied by this 
method are really essential or if the homologous 
recombination leads to an alteration of an essential gene 
adjacent to the gene locus of the gene studied, the 
net erozygote diploid S.cerevisiae mutant strain is 
transformed with a centromere plasmid containing said 
studied gene . 

A tetrad analysis is carried out on the 
transformants . When four instead of two viable segregates 
are obtained, then the studied gene contained in the 
centromere plasmid can complement the defect of the two 
non- viable haploid S.cerevisiae eel Is /mutant strains, which 
demonstrates that the studied S.cerevisiae gene is 
essential . 

Preferably, plasmids present in low copy number, 
e.g. one or two copies per cell are used as centromere 
plasmids. For example plasmids pRS313, pRS314, pRS315 and 
pRS316 (Sijkorski, R. S. and Hieter, P. (1989) Genetics 
122: 19-27) or similar plasmids can be used for this 
purpose. Preferably, the studied genes are integrated in 
said plasmids including their 3'- and 5' -end non-coding 
regions . 
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Individual S.cerevisiae genes may foe studied using 
Liie above - described methcd, their sequences being totally 
r partially known. The complete genomic sequence of 
s.cerevisiae was made accessible to the public via the WWW 
(World Wide Web) on April 24, 1996. 

Different possibilities exist to have access to the 
S.cerevisiae genomic UNA sequence via the WWW. 

MIPS (Munich information Centre of Protein 
S e quence) Addre s s ht tp : // speedy . mips . biochem . mpq . de / mips 
/ yeas t / 

SGD ( Saccharomyces Genome Database, Stanford) 
.Address http : //genome-www. Stanford . edu/ Saccharomyces 

YPD (Yeast Protein Database, Cold Spring Harbor) 
Address http : / / www . proteotne . com/'YPDhome . htir.I 
The complete S . re re vis i ae DNA sequence is also 
accessible via FTP (file transfer protocol) in Europe (e.g. 
at the address: ftp-.mips.embnet.org) in the U.S.A. 
laddress: genome- ftp . Stanford . edu) or in Japan (address: 
r c:.rrg,a:.i p ) . 

The complete S.cerevisiae DNA sequence was 
published in Nature, special issue No 387, 1997. 

90 essential genomic S.cerevisiae genes have been 
i lent if led by this way. These essential genes are listed in 
table 1. Table 1 contains the systematic gene name of the 
essential genes (corresponding to the denomination under 
which the corresponding DNA sequences are accessible in 
databanks) , the deleted nucleotides and the corresponding 
amino acids of the essential genes (position 1 is taken as 
reference, this latter corresponding to the A of the 
probable initiation codon ATG cf the ORF) . The deleted 
nucleotides correspond to nucleotides deleted in the gene 
and the deleted amino acids correspond tc the amino acids 
missing in the encoded protein. Furthermore aa corresponds 
to the total number cf amino acids present in the encoded 
protein. The numbers of deleted nucleotides io not 

necessarily correspond to 3 times the numbers of deleted 
amino acids; this is explained by the fact that a gene is 
bigger than the encoded reading frame for amino acids. 
YMR134w for example enoodes a protein of 237aa, the 
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deletion starts at nucleotide b (counting starts from ATG) 
and continues until nucleotide 740, this also includes part 
of the terminator region which does not encode aa, so the 
deletion of the aa starts from aa 2 until the end of the 
orotein which is a a 23 7. Furthermore, the information 
available concerning tne functions of respective genes or 
or the encoded proteins and/or homologies/ similarities to 
other genes or proteins are indi::atea. The primers used 
fcr the PCR reaction to prepare the DNA fragments 
appropriate for the deletion of the -genes are listed in 
■cable 2, where SI and S2 are the forward and reverse 
orimers, respectively, and the bold letters corresponding 
i:c- the nucleotides of the respective gene. 

The data of table 1 emphasise chat despite the fact 
tnat the S.ce.revisiae gene DNA sequences are known, very 
little is known today about the function, the 
characteristic properties of these genes, the essential 
function of these genes, or the proteins encoded by the 
same . 

According to one embodiment of the method, 
essential genes cf S . cerevisiae- are used to identify 
corresponding functionally similar genes in other mycetes. 

By functionally similar genes in other mycete 
species, is meant genes which have a functicn similar or 
identical to that of the identified essential genes of 
S . cerevi s iae . Functionally similai genes in other mycetes 
may, but need net be homologous in sequence to the 
c crresponding essential S . cerevisiae genes . Functionally 
similar genes in other mycetes may exhibit only moderate 
sequence homology at the nucleotide level to the 
corresponding essential S. cerevisiae genes. By moderate 
sequence homology it is meant in the present invention 
genes having a sequence identity, at the nucleotide level, 
of at least E 0 % , more preferably of at least 60% and most 
preferably of at lease. 7 0%. 

In addition, functionally similar genes in other 
mycetes may*, but; need not encode proteins homologous in 
sequence to the proteins encoded by the essential 
3. cerevisiae genes. Functionally similar proteins in other 
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mycetes may exhibit moderate protein sequence homology to 
the proteins encoded by the essential S.cerevisiae genes. 

By moderate protein sequence homology is meant in 
the present invention proteins having a sequence identity, 
at the amino-acid level, of a least 40%, preferably of at 
least 50%, more preferably of at least 60% and most 
preferably of at Least 70%. 

Genes homologous in sequence may be isolated 
according to known methods, for example via homologous 
screening (Sambrook, J. et al . (1989; Molecular Cloning 
Cole; Spring Harbor Laboratory Press, N.Y.) or via the PCR 
te^nnigue using specific primers from genomic libraries 
and /or cDNA libraries of the corresponding mycetes . 

According to one embodiment, genes homologous in 
sequences are isolated from cDNA libraries. In order to 
find out functionally similar genes in other- mycetes, mRNA 
is isolated from mycete species to be studied according to 
known methods (Sambrock et al . 1989) and :DNA is 
synthesized according to known methods (Sambrock et al . 
lvE=<; or cDNA synthesis kits, e.g. from STRATAGENE). 

The prepared cDNA is direct ionally integrated in a 
suitable expression vector . 

For example, synthesis of the first cDNA strand may 
b- carried out in the presence of primers having 
appropriate restriction sites in order to allow a 
subsequent cloning in the proper orientation with respect 
to the expression vector promoter. As restriction sites, 
any known restriction site may be used. As a primer, for 
instance the following primer, 50 nucleotides long may be 
used : 

5 ' - GAGAGAGAGAGAGAGAGAGAACT/iGTXXXXXXTTTTTTTTTTTTTTTTTT- 3 ' 

The sequence (X/g represents an appropriate 
restriction site, for example for Xhol . 

After two- strand synthesis, the cohesive ends of 
: double stranded cDNA are filled (blunt end) and the 

cDNA ends are then ligated using a suitable DMA adaptor 
sequence . The DNA adaptor sequence should contain a 
restriction site which should be different from the 
restriction site used in the rrimer for the synthesis of 
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the first cDNA strand. The DNA adapt ox may comprise for 
example complementary 9- cr 13-mer oligonucleotides, whose 
■ends represent the cohesive end of a restriction site. 
These ends may re for example a EccRI-site: 

5 • XXXXXGGCACGAG 3 1 

3 * XCCGTGCTC 5 ' 

The single -stranded X in the adaptor sequence 
represent the conesive end of a restriction site. 

The cDKA provided with corresponding adaptor 
sequences is then cleaved using restriction endcnuclease, 
whose recognition site w:is used in the primer for the 
.synthesis of the firs::: cDKA strand, for example Xhol . The 
ooXA thus obtained would have according to this example 3'- 
Xhol and 5 * -EcoRI protruding ends and could be therefore 
■;1 i reot ional ly integrated into an expression vector cleaved 
with Xhol and EcoRI. 

As expression vectors, among others, E. 

co L 1 / S . cerevi s i ae shuttle vectors, i.e. vectors usable in 
E. coli as well as in 3 .oerevisiae aire sui table. Such 
vectors may then be amplified for instance in E . coli. As 
expression vectors, those which are present in a high copy 
number as well as those present in a low copy number in 
3. oerevisiae cells can be used. For this purpose, for 
example vectors select, ed in the group consisting of pRS423 
- pRS4 2 6 (pRS42 3, pRS4 24, pRS4 25, PRS4 26) and/cr pRS313- 
pRS316 (pRS313, pRS3 14, pR3315, pR5316J (Sikorki, R.S. and 
Hieter, P. (199.9) Genetics 122: 19-27; Christianson T. W. 
e: al . (1992) Gene 11C: 11^-122; are suitable. 

Expression vectors should contain appropriate 
S .oerevisiae promoters and terminators. In case they do not 
nave these elements, the corresponding promoters and 
terminators are: inserted in such a way that a subsequent 
incorporation of the generated cDKA remains possible. 

articularly suitable are the promoters of 3. oerevisiae 
genes MET25, PGK1 , TPI1, TDK 3 , ADHI , URA3 . One may use 
promoters of tne wild -type gene in non modified form as 
well as promoters which were modified in such a way that 
certain activator sequences and/or repressor sequences were 
-eliminated. As terminators, for example the terminators of 
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rhe S.cerevisiae genes MET2 5 , PGKI , TFI1, TDK 3 , ADH1, URA3 
are suitab 1 e . 

According t : another embodiment, genes homologous 
in sequence are isolated from genomic libraries. Genomic 
EHA libraries from mycetes can be prepared according to 
procedures known (for example as described in Current 
Erococols in Molecular Biology, John Wiley and Sons, Incj . 
For example, genomic DNA from mycetes can be prepared using 
known methods for yeast ceil lysis and isolation of genomic 
DMA f for example commercially available kits from BiolOl, 
Incj . The genomic DNA can be partially digested using a 
restriction enzyme such as SauiAI and the fragments are 
s.o^e-seiected by agarose gel electrophoresis. DNA fragments 
having for example a size of 5-10kb are then purified by 
classical methods (as for example, using Gene Clean kit 
from BiolOl) and inserted in a E . col i /yeast shuttle vector 
such as YE PI 4 (described e.g. by Sanglard D., Kuchler K., 
Isoner F . , Pagani J-L., Monod A, and Bille J., 
Antimicrobial Agents and Chemotherapy, (199^> Vol. 39 Noll, 
P2 3 78 - 2 3 86 ) cut by a restriction enzyme giving compatible 
ends (for example BamHI for Sau3AI-cut genomic DNA) . The 
resulting expression library can be amplified in E.coli. 
However any known method, appropriate for the preparation 
cc a genomic library, can be used in tne present invention. 

In order to find the genes in the studied mycete 
species, which are functionally similar to essential genes 
of S.cerevisiae, one S.cerevisiae essential gene is placed 
under control cf a regulated promoter, either as an 
integrative (1> or ext rachromosoma 1 i.2) gene. 

1. For the integration cf a regulated promoter 

m the S.cerevisiae genome, one replaces the native 
promoter of the selected essential gene by the regulated 
promoter, for example by homologous recombination via PGR 
■ laldener et al. (1996) . The homclogcus recombination via 
P IP can be carried out for example in the diploid 
S.cerevisiae strain CEN . PK2 . The successful! integration 
into one chromosome can be checked in haploid cells 
following tetrad analysis. 
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Using the tetrad analysis, one obtains four viable 
ascospores, wherein in two haploid segregates, the selected 
essential gene is placed under the control of tne native 
promoter, while the essential gene in the two remaining 
segregates is placed under the control of the regulated 
promote:r . 

The last mentioned haploid segregates are used for 
the transformation with the cDNA or the genomic DNA present 
in the recombinant vector. 

2. Using the ext rachromosoma 1 variant, the 

selected essential S.cerevisiae gene, is first inserted in 
a suitable expression vector, for example a E.eoli/ 
S.cerevisiae shuttle vector. For thxs purpose, the 
essential gene may be amplified via FCR from genomic 
S.serevisiae DNA starting from the ATG initiation codon up 
no- and including the termination codon. The primers used 
for this purpose may be constructed in such a way tna: they 
contain recognition sites for appropriate restriction 
err^vmes, facilitating a subsequent insertion under control 
of: a regulated promoter m an expression vector. 

The recombinant expression vector with the plasmid 
copv of the essential S.cerevisiae gene under the control 
of a regulated promoter is subsequently used for the 
t ranscompiementat ion of the corresponding mutant allele. 
Trie corresponding mutant allele may be selected from the 
heterozygote-diplcid mutant strains prepared by 

eliminating, partially or totally, by homologous 
recombination an essential mycete gene listed in table 1 
i. first column of table 1>, as described above . 

The expression vector with the selected essential 
S.cerevisiae gene is transformed m the corresponding 
he e e r o zygo t e -diploid mutant strain carrying instead of the 
selected essential S.cerevisiae gene, a selection marker 
gene. The transf ormants are isolated by selection based c>n 
the auxotrophic marker contained in the expression vector- 
used. The thus transformed heterozygot e - diploi d mutant 
strains are submitted to a tetrad analysis. One obtains 
four viable segregates. By retracing the corresponding 
markers of the mutant allele and the expression vertor, the 
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transformed wild- rype segregates may be distinguished from 
segregates which do not contain the genomic copy of the 
-.essential gene. Segregates, which do not contain the 
oeiicmic copy of the selected essential gene, are designated 
as trans-complemented haploid mutant strains. They are 
subsequently used for transformation with cDNA or genomic 
DNA libraries from other mycete species present in 
appropriate vectors . 

As regulated promoters, inducible or repressible 
promoters may be used. These promoters can consist o £ 
naturally and/'or artificially disposed promoter sequences. 

As regulated promoters, for example the promoters 
of GAL1 gene and the corresponding promoter derivatives, 
such as for example promoters, whose different UAS 

(upstream activation sequence) elements nave been 
eliminated (GALS, GALL ; Mumberg, J. et al. (1994) Nucleic 
Acids Research 22:5767-5768) may be used. As regulated 
promoters, promoters of gluconeogenic: genes may also be 
used, such as e.g. FBP1, PCK1 , ICL1 or parts therefrom, 
such as e.g. their activation sequence (UAS1 and/ or UAS 2 ) 
or repression sequence (URS, upstream repression sequence' 

t'Ni.ederacher et al . (1992), Curr. Genet. 22: 636 -670; Prof t 
et al . (1995- Mo"... Gen. Gent. 246: 367-372; Schuiler et al . 

00 992} EMBO J; 10: 107-114; Guarente et al . (1984 1 Cell 36: 
S 0 ?■ - 5 1 1 ) . 

A S.cerevisiae mutant strain modified in this 
manner can be cultivated under growth conditions, in which 
the regulated promoter is active, so that, the essential 
S . cerevisiae gene is expressed. The S.cerevisiae cells are 
then transformed with a representative quantity of the 
library containing the studied mycete species cDNA or 
qenomic DNA . Trans formant s express additionally the protein 
who-se coding sequence is present in the recombinant vector. 

The method contemplates that the growth conditions 
may be modified in such a way as to inhibit the regulated 
promoter, under the control of which is the selected 
essential gene. Especially, growth conditions may be 
changed by replacing the growth medium. When for example 
the GAL1 promoter or a derivate thereof is used, one can 
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replace the galactose - containing medium (induced state) by 
a glucose - containing medium (repressed state) . 

These modified conditions are lethal for the 
S.cerevisiae cells in which the recombinant vector does not 
carry the functionally similar genomic DNA or cDNA of the 
studied mycete species. On the contrary, the S.cerevisiae 
cells in which the recombinant vector expresses a 
functionally similar coding sequence of the studied mycete 
species, are viable, since in these cells the lethal 
metabolic defect is complemented by the protein encoded by 
tne functionally similar gene. 

The method contemplates that the recombinant vector 

(the plasmid) is isolated from the surviving transf ormant s 
using known method (Strathem, J.N. and Higgins , D.R. 

(1391) . Plasmids are recovered from yeast into Escherichia 
coii shuttle vectors m: Guthrie, 7. and Fink, G.R. Methods 
in Enzymoiogy, Volume 194. Guide to yeast genetic and 
molecular Biology. Academic Press, San Diego, 319-329} and 
the cDNA or genomic DNA is analyzed using DNA- analysis 
methods such as DNA sequencing. (Sanger et al . (1977) , 
Proc. Natl. Acad. Sci . USA 74: 5463-5467) 

The method contemplates that essential S.cerevisiae 
genes may be used for the identification of functionally 
similar genes and/or genes homologous in sequence in other 
mycetes, especially essential genes functionally similar 
and/or homologous in sequence in mycetes pathogenic to 
human, animal and plants. For this purpose for example 
mycetes of the classes phycomycetes or eumycetes may be 
used, in particular the subclasses bas id iomycet es , 
ascomycetes, especially mehi as corny ce tales (yeast) and 
plectascales (mould fungus) and gymnascales (skin and hair 
fungus) or of the class of hyphomycetes, in particular the 
subclasses conidiosporales (skin fungus) and thai lospo rales 

i budding or gemmiparous fungus), among which particularly 
the species mucor, rhizopus, coccidioides, Paracoccidioides 

I hlastomyces brasiliensis ) , endomyces ( bias tomyces ) , 
aspergillus, penicilium ( scopular iopsis ) , trichophyton 

(ctenomyces) , epidermophtcn , microsporon, piedraia, 
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hormodendron , phialophora , sporot richon , crypt oca ecus , 
Candida , geot r ichurn and trichosporon . 

Of particular interest is the use of Candida Spp . 
especially Candida albicans, Candida glabrata, Aspergillus 
Spp., especially Aspergillus fumigatus, Coccidioides 
i mmit is , Cryptococcus neof ormans , Histcplasma capsulatum, 
Blastomyces dermat 1 1 i dis , Paracoccidioides brasiliens and 
Spc rcthrix schenckii . 

The method contemplates that essential mycete genes 
; r ~ used to identify substances which may mhibi: partially 
or totally the functional expression of these essential 
genes and/or the functional activity of the encoded 
proteins. Substances may be identified in this fashion, 
which inhibit mycetes growth and which can be used as 
an: iir.ycotics, for example in the preparation of drugs. 

A particular feature of this method is that 
essential mycete genes or the corresponding encoded 
proteins are used as targets for the screening of the 
substances. The method contemplates that essential 

£ . oerevisiae genes as well as functionally similar genes 
and/or genes homologous in sequence of ether mycetes or the 
ecu-responding encoded proteins may be used as targets. 

Accordina to one embodiment of the screening method 
of the invention, mycetes cells are provided, which contain 
the essential genes used as target, and those cells are 
incubated with trie substance to be tested. By this way, the 
growth inhibitory effect of this substance with respect to 
the essential target gene is determined. 

The mycetes cells which express the essential 
target gene to a different degree are used, and these cells 
are- then incubated with the substance tc be tested and the 
qrowth inhibitory effect of this substance is determined. 

The method includes the use of two or more mycetes 
ce lis, or strains derived therefrom, which differ in that 
they express the essential target gene to a different 
oie irree . 

For example, two, three, four, five, ten or more 
mycetes cells or the corresponding mycetes strains may be 
comparatively analysed with respect to the growth 
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inhibitory effect of a substance used in a defined 
concentration. Through such concentration series, 

ant i my cot ic substances may be distinguished from cytotoxic 
or inactive substances. 

A particular embodiment of the method includes the 
use of haploid mycetes cells/ strains for the screening, 
especially haploid S.cerevisiae cells/ strains. 

The method contemplates the integration of the 
-ssential gene selected as a target in a suitable 
expression vector . 

As expression vectors E. coli/S . cerevisiae shuttle 
vectors are for example suitable. Especially vectors 
differing in their copy number per cell may be used. 
Therefore, one may use vectors, which are present in the 
transformed S.cerevisiae cells in a high copy number, or 
one can also use those with a low copy number. One 
embodiment comprises the use of expression vectors which 
allow the integration of the target gene in the 
0 . cerevisiae genome . 

For example the vectors pRS422 , pRS4 2 4 , pRS4 2 5 , 
pRS426, pRS313, pRS314, pRS315, pRS31b, pRS303, pRS3C4, 
pRS305, pRS306 (Sikorki and Hieter, 1989; Christ ianson et 
al. 1992) are appropriate as expression vectors. 

The vectors of the series pRS4 2 3 - pRS4 2 6 are 
present in a high copy number, about 50 - IOC- copies/ cell. 
On the contrary, the vectors of the series pRS313 - pRS31o 
are present in a low copy number (1 - 2 copies / cell) . 
W fieri expression vectors from these two series are used, 
hen the target gene is present as an ext rachromosomal 
copy. Using the vector of the series pRS3 03 - pRS3 06 allows 
t he integration of the target genes into the genome. Using 
r. hese three different expression vector types allows a 
aradual expression of the studied functionally similar 
essential gene. 

The method includes that the growth inhibitory 
effect of substances with respect to mycetes cells/strains 
is comparatively determined using expression vectors 
differing for instance in the copy number of the vector/' 
cell . 
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Such cells may express the essential target gene to 
■a different degree and may exhibit a graduated reaction 
with respect to the substance. 

The method includes also, that a target gene 
expression of different: strength is obtained in different 
mycetes cells (regulated over express ion ) by insertion of 
the target gene in the expression vector between specific 
selected S.cerevisiae promoters and terminators. 
S.cerevisiae promoters which are cons t i tut ive 1 y expressed, 
out with different strengtn, are suitable. Examples fee 
such promoters are native promoters of S.cerevisiae genes 
MET2 5, PGK1, TPI1, TDHc AD HI , TJRA3 , TRP1 , as well as 
corresponding derivatives therefrom, for example promoter 
derivatives without specific activator and/or repressor 
sequences . 

Regulated promoters are also appropriate- for the 
graduated over -expression of the target gene. The native 
promoters of the GALl genes and/or corresponding derivates 
thereof , for example prom otters, in which different UAS 
elements have been eliminated. (GALS, GALL; Mumberg et al . 
(1994) Nucleic Acids Research 22: 5767-5768) as well as 
promoters of gluconeogenic genes, for example the promoters 
F BP1 , PCK1 , ICL1 , or parts thereof, for example their 
activator- (UAS1 or UAS 2 ) or repressor- (URS) sequences are 
vised in corresponding ncn aotivable and/or non repressible 
test promoters (Sohuller eo al . (1992) EMBO J. 11: 107-114) 
Guarente et al . (1984) Ceil 36: 503 -511; Niederacher et al. 
(1991) Curr. Genet. 22: 363- 370; Proft et al . (1995) Mol. 
Gen. Genet. 24 6: 367-3 73) . 

In the expression vector terminator for example the 
terminator sequence of S.cerevisiae genes MET2 5 , PGK1 , 
TFI1, TDH3 , ADHI, URA3 may be used. 

The method includes that by the use of cleverly 
selected expression vector types and/or the preparation of 
suitable expression vectors, eventually using promoters of 
different strength and differently regulated promoters, a 
series of expression vectors may be constructed, all 
containing the same target gene, but differing in that they 
express the target gene to a different extent . 
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The method includes the transformation of the 
expression vector in haploid wild-type cells of 
S . cerevisiae . The thus obtained S.cerevisiae eel Is /strains 
are cultivated in liquid medium and incubated in the 
presence of different concentrations of the tested 
substance and the effect of this substance on the growth 
behaviour of the cells/strains expressing the target gene 
to a different degree is comparatively analysed. The method 
also includes that haploid S.cerevisiae cells/strains, 
transformed using the respective expression vector type 
without target gene, are used as a reference. 

The method includes that the screening of the 
substances can be carried out in different media using 
regulated promoters, especially GAL1 promoter and its 
derivates (GALS and GALL) , since the expression degree may 
be largely influenced by the choice of the respective 
medium. Thus, the expression degree of the GAL1 promoter 
decreases in tne following fashion: 2 % geilactose > 1 % 
galactose + 1 % glucose > 2 % glycerine > 2 % glucose. 

The effect :of the substances inhibiting the growth 
of: wild-type cells of S.cerevisiae, may be partially or 
totally compensated by the overexpression of the 
functionally similar gene of another mycete species. 

According to one embodiment, the method for 
screening antimycotic substances is carried out in vitro by 
contact of an essential or functionally similar gene or the 
corresponding encoded protein with the substance to be 
tested and determination of the effect of the substance on 
tne target. Any in vitro test appropriate for determining 
the interaction of two molecules, such as a hybridization 
test or a functional test, can be used (e.g. enzymati: 
tests which are described in details in Bergmeyer H . U . , 
Methods of Enzymati: Analysis, VCH Publishers). If the 
screening is carried out using the encoded protein as the 
target, then the corresponding essential gene is inserted 
by any suitable method known in the art, such as PCR 
amplification using a set of primers containing appropriate 
restriction sites, (Current Protocol in Molecular Biology, 
John Wiley and Sons, Inc) into an expression system, such 



WO 99/55907 PCT/EP99/02722 

as E. cell, Baculovirus , cr yeast, and the expressed 
protein is then completely or partially purified by a 
method known in the art. Any purification method 

appropriate for the purification of expressed proteins, 
such as affinity chromatography can t>e used. If the target 
protein function is known, a functional test can then be 
carried out in which the effect of the antimycotic 
cur-stance on the protein function is determined. If the 
protein function is unknown, substances which can interact 
with the target protein, e.g. which bind to the encoded 
protein, can be tested. In such a case a test such as 
protection of the target protein from enzymatic digestion 
by appropriate enzymes can be used. 

The method also includes the identification of 
genes which are functionally similar and/or homclogous in 
sequence to essential S . cerevi s 1 ae genes from. humans, 
animals or plants. The corresponding human, animal or plant 
genes may optionally be used as target genes in the method 
in order to test if antimycotic substances exhibit an 
effect on these target genes. 

A particular advantage of the method is that in 
this way substances may be identified which efficiently 
inhibit mycetes growth and also the influence of these 
suhstances on corresponding functionally similar genes 
and/or genes homologous in sequence to essential 
;1 . cerevisiae genes from human, animal or plants may be 
determined . 

The method includes also the possibility to check 
the existence of functionally similar genes and/or human, 
animal or plant genes homologous in sequence to the 
corresponding essential mycete genes, for example by 
checking homology of the identified essential mycete genes 
or parts thereof with human, animal or plant sequence genes 
available in data banks. In this way, it is possible to 
select at an early stage from the identified essential 
mycete genes, depending on the aim, those for which no 
functionally similar gene and/or no human gene homologous 
in sequence exist, for example. 
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Thereby, the method offers a plurality of 
possibilities to identify selectively substances with 
antimycotic effects, with no harmful effect on human 
t jeings . 

For example, it is possible to identify substances 
usable for the preparation of drugs for the treatment of 
mycosis or prophylaxis in immunodepress ion states. These 
substances may be used for example for the manufacture of 
drugs usable for the treatment cf mycotic infections, which 
occur during diseases like Aids or Diabetes. Substances 
which may be used for the fabrication of fungicides, 
■.-specially of fungicides which are harmless for humans and 
animals, can also be identified. 

Furthermore, the method offer's the possibility to 
1 rent i f y antimycot ic substances , which select ively inhibi t 
growth of specific mycete species only. 

The screening met: hod is particularly advantageous 
inasmuch as it is sufficient to know whether the genes are 
essential, one does not need any additional information 
regarding the function of the essential genes or the 
function of the encoded proteins. In addition, it is 
particularly advantageous for the identification of 
functionally similar genes to essential S.cerevisiae gene, 
in other mycetes where the DUA sequence is riot available 
lor many of these genes. 

Examples 

Example 1 : 

Preparation of a deletion cassette for ORF YML114c, 
oy the classical method using PCR (modified classical 
method) 

1 ) Const ruction of the plasmids 
pBluescript@KS-f vector ( St rat agene / the sequence of which 
is available cn Genbank®X5 2 3 2 7 ) is used as the starting 
vector for the preparation of the other plasmids. 

The vector is cleaved with Net I and the single- 
stranded ends are subsequently eliminated by incubation 
with Mung Bean exonuclease. By reliaation of DNA 

fragments, the pKS+ANotl vector is thus obtained 
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(corresponding to the pBluescript(^KS-+- without the Not I 
restriction site) . 

pKS+ANotl is cleaved with PstI and Bamlll and the DNA 
oligonucleotide, synthesized from the pK3/pK4 primer pair 
described helow, rs ligatei in the opened plasmid. The 
pKS+neu plasmid thus prepared contains between PstI and 
RamHI restricti.cn sites, the following novel restriction 
sites Not I, StuI, Sfil and Ncol = i.e. Pst I -Not I - StuI - Sf i I - 
Ncol -BamHI - 

5 * -GCGGCCGCAAGGCCTGCATGGCCG - 3 ' P K 3 

5 ' - GATCCGGCGATGGAGGC CTTGCGGCCGCTGCA - 3 ' PK4 

The URA3 gene of S.cerevisiae is amplified via PGR, by 
use of the primer-pair PK9 and PK10, described below, and 
an Ycplac33 vector DNA (Gietz, R. L . and Sugino, A. (1988) 
Gene 74: 527-534 > as matrix. The amplified DNA is cleaved 
with BamHI amd NotI and subsequently inserted in pKS + neu 
which has been cleaved by BamHI and Not I. The plasmid thus 
obtained is named pPK9/10. 

. . Not I . . 

c ' - ATCTGCAGCGGCCG CAAACATGAGAATTGGGTAATAACTG - 3 ' PK9 
Pst I 

. . Sf il . . 

[ ' - ATGGATCGGGCCATGGAGGC CTTCAAGAATTAGCTTTTCAATTCATC - 3 1 

BamHI PK10 
;:! Preparation of :he deletion cassette 

The 5' -region of ORF YML114c was amplified by PCR 
using genomic DNA of S.cerevisiae as template and both 
primers YML114 :* - Asp71 8 and YLM1 14 c- EcoRI , described below. 
YML114c-Asp718 : 5 ' - GCTGGTACCCGTCGGTCTCTTTACC - 3 ' 
YLM114c-EcoRI : 5 ' - TTGGAATTCATTGGGGTTTATGAGTCG - 3 ' 

The PCR fragment was subsequently cut with the 
restriction enzymes Asp71S and EcoRI. The resulting 6 13BP 
fragment was inserted in p?K9/10 linearized with Asp718 and 
EcoRI generating plasmi3 pYML114c-A. 
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The 3 1 region of ORF YML114c was amplified oy PCR using 
genomic DNA of S.cerevisiae as template and both primers 
YML114c-3amHI and YLM1 14 c - Sac I , described below. 
YML1 14 c - BamHI : 5 ' - ATCGGATCCGCCAACAATGACAGCG - 2- 1 
YLM1 14c -SacI : h ' - GTTGAGCTCTGAGCGTTTGTCCTTG - 2 1 

The PGR fragment was subsequently cut with BamHI and SacI . 
The resulting 535op fragment was inserted in plasmid 
pYML114c-A linearized with BamHI and SacI generating 
pYMLl llc-B . 

Trios latter plasmid was used for transformation of 
S.cerevisiae after linearization with Aspl7S and SacI. 

Examples 2-90: Construction of deletion cassettes 
for the remaining genes listed in table 1 

Using the method disclosed in example 1 , the 
deletion cassettes of each of the essential genes can be 
constructed using as primers those disclosed in table 2 . 

Example 91: 

S.cerevisiae cells from strain CEN.PK2 are 
transformed using each about 5 /ig DNA cf the linear 
deletion cassette of examples 1 to 90 according to known 
methods (Gietz et al . 1992 ; Guldener et al . 1996/. The 
transformation reaction medium is plated on plates on the 
corresponding selective media. In this manner, the 
trans formants are selected, in whicn homologous 
recombination occured, since only these cells can grow 
under these modified conditions. 

The recombinant cells were submitted to a tetrad 
analysis in the following conditions: Reduction division 
imeiosis) was induced in the heterozygote mutant strain 
using known methods (Guthrie C. and Fmk,G.R. (1991) 
Methods in Enzymology, Vol 194, Academic Press, San Diego) . 
The resulting asci were submitted to partial enzymatic 
digestion with zygmolyase to digest the ascospore wall and 
separated using a micromanipulator (SINGER Instruments). 
This analysis demonstrated that all the above-mentioned 90 
genes are essential for the growth of S.cerevisiae. 

The present invention also applies more 
specifically to the following genes: YML114C, YLR186w, 
YLR215C, YLR2 2 2C, YLR2 4 3 w , YLR2 7 2c, Y'T,R275w, YLR2 7 6C, 
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YLR31 7w 
YML 02 3 c 
YMP.0^3w 
YMR2 8 1 w 
YDF.l :=*b c 
YDR4 4 9 c 
YE'R3 3 Sw 
YER:4 1 3 c 
YE>R2 01w 
YF'L 0 *:■ 3 w 
YPL14 6 c 
YFF*00 3 r 
YPR0 3 2 r 
YPR14 4-:: 



YL.R3 5 9w 
YML 0 4 9 c 
VMF.l .; 1 C 
VMR2 S 3 w 
YDR2 ^ ;* w 
YDF.4 72 w 
YDR2 4ow 
YDR4 2 3 c 
YDR4 3 4 w 
YPL024w 
YILO 91c 
YFRO 2 7w 
YPROSSc 
and YPR16 9w. 



YLR3 73C, 
YML0 7 7w, 
YMR18 5W, 
YMF' 2 90c, 
YDR3 0 5c, 
YDR4 9 9w, 
YE-R23 6c , 
VDR4 68c, 
YDRlSlc , 
YPL0 2 0C , 
YILO 33c , 
YFRO 4 2 w , 
YPR10 5C , 



YLR4 24W 
YMLO 9 3 w 
YMR212C 
YMR2I1W 
YDR3 9 6 w 
YDF.l 4 1c 
YDR3 61C 
YDR4 8 9W 
YDR5 3 1W 
"PLC 12w 
YIL019w 
YIROlOw 
YPR112 r 



YuR4 3 7c 
YML12 7W 
YMR213w 
YMR04 9c 
YE-R4 07c 
YDR3 24C 
YER,3 0 7w 
YDR52 7w 
YPL126W 
YPL00 7C 
YIL104 z 
YPR04 8w 
YPR13 7W 
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YLR44 0C , 
YMR03 2w, 
YMR21&C , 
YMR1 3 4 w , 
YDR416W, 
YDR3 2 5w, 
YDR3 3 9C , 
YDR2 8SW, 
YPLO 9 3 w , 
YPL23 3w, 
Y r FLO 24c , 
YPR07 2W , 
YPR14 3w, 
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weak similarity to Stulp 






weak similarity to Nmd2p | 


weak similarity to monkey UV-damaged DNA-binding protein 
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similarity to P falciparum liver stage antigen LSA - 1 




weak similarity to Loslp 1 


weak similarity to S. pombe cdcl5 | 


weak similarity to Pwp2p 


similarity to human retinoblastoma-binding protein 




weak similarity to myosin 


similarity to S. pombe putative transcription factor 
cdc5 
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strong similarity to S. pombe und C. elegans proteins 


strong similarity to Myc-regulated DEAD box protein 
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TABLE 2 : Primers used for gene deletions 



Gene deletions on chromosome 13 


Name Sequence 5 1 -3 1 


YDR472w-Sl j 


ATG TCT CAA AGA ATA ATT CAA CCA AGC GCA TCT GAC 

CAA CCA GCT GAA GCT TCG TAC GC 


YDR4 7 2w- S2 


AGC CAA ATC TCA AAC CTT CCC TGT CAA GCA CTT GCC 

TGT CGC ATA GGC CAC TAG TGG ATG TG 


YDR4 9 9w-Sl 


ATG AGA CGA GAA ACG GTG GGT GAA TTT TCT TCA GAT 

GAC GCA GCT GAA GCT TCG TAC GC 


YDR499w- S2 


CGT ACT TTA CTT GCA TTA TTC TCC CCG TTC TTT TAT 

TCA AGC ATA GGC CAC TAG TGG ATG TG 


YMR04 9C-S1 

! 


CAG ACT ATT GAT TAC TTT ATG ACC GGT TAG TTT CTT 

TAG T:A GCT GAA GCT TCC TAC GC 


YMRO 4 9c- S2 


TCT GTT CTA ACA TAA CTA GGT CAA TGA TGG CTA AGA 

ACA AGC ATA GGC CAC TAG TGG ATC TG 


YMR13 4w- SI 


GCA AAG TGT GGT ATA GAA AAA GAA CCA AAG GCC GGT 

ATG TCA GCT GAA GCT TCG TAC GC 


YMR134w- S2 


TGT GTG TGT GCC TAC CTG CAT GTA TGC ATT TAG CAA 

TTG AGC ATA GGC CAC TAG TGG ATC T3 


YML 0 2 3 c - S 1 


CAC GCA ATG GTG CAC ATT ATT TTG TTG AAC TCA CTG 

AGA ACA GCT GAA GCT TCG TAC GC 


YML02 3c - S2 


ATT AGT TAC TTA TTC TAT AAT TAC ACT TTT ATC ATG 

AAC GGC ATA GGC CAC TAG TGG ATC TG 


YML 0 4 9 c - S 1 


AAT TCC TGC TCA TTC AAG GAA AGT CTC AGG AAA TTT 

TCA CCA GCT GAA GCT TCG TAC GC 


YML 0 4 9 c - S 2 


ACT CCT GCA TCG GAC ACT TCG TCG ATC TGG AAG CAG 

GGT CGC ATA GGC CAC TAG TGG ATC TG 


. — - 

YML077w- S 1 


ATG GGG ATA TAT TCA TTT TGG ATC TTT GAT AGG CAT 

TGT ACA GCT GAA GCT TCC TAC GC 


i YML0 77w-S2 

i 


TTC TAT TGG TGA TCT TTC TTG TCC CTT GAC CTC TCA 

TTT CCC ATA GGC CAC TAG TGG ATC TG 


YMLO 9 3w-Sl 


GCT AAC TTA AAT ATG GCA AAA AAG AAA TCT AAG AGC 

AGA TCA GCT GAA GCT TCG TAC GC 


YML093W-S2 


CAA AGG ATC AAT AAC TTG GCC TGG CTT AGT CAT GAT 

TCT CGC ATA GGC CAC TAG TG C AT C TG 


YML114c-Sl 


AAC GTG TAA TTG AGG GAC TCA TAA AGG GCA ATG ACT 

TCC ACA GCT GAA GCT TCG TAC GC 


! YML114C-S2 


j GAC TTG TAG TAG CAT CGA TAT TGG TTG TGT TAT GTG 

CTA CGC ATA GGC CAC TAG TGG ATC TG 


! YML127W-S1 


CCG CTA AAT GGT ACT CCA GTA AGC GAG GCA CCC GCC 

ACA ACA GCT GAA GCT TCG TAC GC 


YML127W-S2 


ATA ACC CCG ACG TGT TTT CCA TGT ATT CAG ACA ATG 

CTA AGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 13 


Name 


Sequence 5 1 -3 1 


YMR032w-Sl 


CTA CAG TTA TGA AGC TTG TTT TTG GGA CCC AAA CGA 

CAA TCA GCT GAA GCT TCG TAC GC 


YMR032w-S2 


CAG AAA ACT AGT AAA ATT GAT ATA CAT CGA GAT CAA 

AGA CGC ATA GGC CAC TAG TGG ATC TG 


YMR093W-S1 


ATG TCG ACT GCT AGG CCT AGA ATA ATC ACT TCG AAG 

GCT CCA GCT GAA GCT TCG TAC GC 


YMR093w-S2 


AAG CAC CAA TTC AGT AGC GGC TCT AAT GTA GAT TCA 

TCT CGC ATA GGC CAC TAG TGG ATC TG 


YMR131C-S1 


CTT TAA CTT CCT TTT GCC AGT GAA CAA ACA ATA ATT 

GTG GCA GCT GAA GCT TCG TAC GC 


YMR131C-S2 


GGT CTA TCG AGG TCA ACG AGG AAC AAG ATA GAG TGG 

TCT CGC ATA GGC CAC TAG TGG ATC TG 


YMR185w-Sl 


ATC AAC ATA CAC GAT ATA TTG AAT ACA AGA CCG AAG 

CTC ACA GCT GAA GCT TC3 TAC GC 


YMR18 5W-S2 1 GTA ATG GGT TAT AAA CTA TCT AGT ACG GTT AAA AGC 

! TTG TGC ATA GGC CAC TAG TGG ATC TG 


YMR212C-S1 


CCT CTT GAA CTT AAA GAA TGT AAA TCT TCA TTT GCG 

TCT TCA GCT GAA GCT TCG TAC GC 


! YMR212C-S2 


CGG ATG ATG TTC ACA CCA AAA CAT CAG AAA CTG GTC 

AAT CGC ATA GGC CAC TAG TGG ATC TG 


YMR213W-S1 


ATA CGT GAA AGG CGG TGT ATG GAC CAA TGT GGA GGA 

TCA GCA GCT GAA GCT TCG TAC GC 


YMR213w-S2 


GCT GTA ACT GTT CAA TAG ACT CCA CTT TTG ATT GGA 

TCG AGC ATA GGC CAC TAG TGG ATC TG 


YMR218C-S1 

i 


GAC TCA AAT GCA TTA GAG TGA TCA ACT CTA CAA CTT 

TTA CCA GCT GAA GCT TCG TAC GC 


YMR218C-S2 


GAA GGC ATT TGA CGG AAC TGT ACG AAC GGT TAA CAG 

GCT TGC ATA GGC CAC TAG TGG ATC TG 


YMR2 81w-Sl 


CTG AAG AAA AGT TAA ATG AAG ATG TTG AGG CGT ACA 

AAG GCA GCT GAA GCT TCG TAC GC 


YMR281w-S2 


AGT ACG TAT TGT GCA TGT GTA TTC ATA AGT GAA AGC 

TTG TGC ATA GGC CAC TAG TGG ATC TG 


YMR2 8 8w-Sl 


GAA AAC CTG CAG AAA GAA GCT GCA CGT ATT GGT GAG 

AAC GCA GCT GAA GCT TCG TAC GC 


YMR2 8 8W-S2 


CCA AAC CTT CTA AAA TAC GCA TAA TAG CAT GTG GTG 

AAG TGC ATA GGC CAC TAG TGG ATC TG 


YMR290C-S1 


TGA GTT TTA CGT CTT TTG GTA TTT GGC GTT TTT CCA 

CTG GCA GCT GAA GCT TCG TAC GC 


YMR290C-S2 


GAT AAG CTG AGC AAT ATT AAC AGG AGA AGT ATG GCT 

ACC CGC ATA GGC CAC TAG TGG ATC TG 


YMR211W-S1 AGA GAG CAA ACC ATT TGA CTA CTC AAT TCT TCA ATA 

TAC ACA GCT GAA GCT TCG TAC GC 


YMR211w-S2 ! ATT TCA ATC ATC TTA CTC CGT GAA TCA GGT TCG GAA 

| 1 TGA TGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 4 j 


Name 


Sequence 5 ' -3 1 


YDR196c-Sl 


ATG CTT ATG ATC AAA TTG TGT TAT ACT TCA AGG ACA 

AAA TCA OCT GAA GCT TCG TAC GC 


YDR196C-S2 


TTT CAA TCT GTT CGT ATA AGT CAA CCA ATG TGC TGT 

TAT TGC ATA GGC CAC TAG TGG ATC TG 


YDR2 9 9w-Sl 


ATG GAA AAA TCA CTA GCG GAT CAA ATT TCC GAT ATC 

GCC ACA GCT GAA GCT TCG TAG GC 


YDR2 9 9w-S2 


CAA AGA TTT GGA TAT CAT CGT TTT TAA CAG CCT CTA 

ATT CGC ATA GGC CAC TAG TGG ATC TG 


YDR365C-S1 


CTG GAG AGA ACC CAA AGA AGG AAG GTG TAG ATG CTA 

GGT TCA GCT GAA GCT TCG TAG GC 


YDR365C-S2 


TTA GTA TGC TTT TTA TTA ACA GAT TTC AAC TTG CTT 

TTC TGC ATA GGC CAC TAC TGG ATC TG 


YDR396W-S1 


CAG ATA CAC TAT TGT GGT GTA ATC TGG ACC TTG ACT 

GTC TCA GCT GAA GCT TCG TAC GC 


YDR396w-S2 


TAG AGA AAA CAC TGA ATG ATC TTA GCG ACC GTA CAA 

AAG AGC ATA GGC CAC TAG TGG ATC TC 


YDR407C-S1 


TTC TTA AGC ATT TCC CAA GCT ATG TTG GCC CAT CTA 

AGA TCA GCT GAA GCT TCG TAC GC 


YDR407C-S2 


AAT AAC AGA CAA GAT AAC GTT TTC AGA GTC GAA CTG 

GAT TGC ATA GGC CAC TAG TGG ATC TG 


YDR416W-S1 


ACT TAC ATG GAA AAG ATA TAT CGA GTA TTG GAA AGA 

GGA GCA GCT GAA GCT TCC TAC GC 


YDR416w-S2 


TCA AAT ATC TAG TTC TAT TTC ATC TGG ATT AAT CGA 

ATA TGC ATA GGC CAC TAG TGG AT C 


YDR449c-Sl 


CAC ATC ACC GAT TTC TAA TAA TGT CGA AGA CAA GAT 

ACT ACA GCT GAA GCT TCG TAC GC 


YDR449C-S2 


ATA ATT AAA TCT AGA ATT TTA TAC CTA GGA TCA TCT 

TCT GGC ATA GGC CAC TAG TGG ATC TG 


YDR141c-Sl 


TTC GTA ATC TTT GAA TTC TGC GAT TTC ATC TAC CAG 

CGC GCA GCT GAA GCT TCG TAC GC 


YDR141C-S2 


CAC TAA AGC CCC TTA CAA TTG ACT CAA ATA ATA AAC 

AAC TGC ATA GGC CAC TAG TGG ATC TG 


YDR324C-S1 


AAG AAG CCT GAA AAT ACG AAA CAA ACC GGT GAA GAT 

GAC CCA GCT GAA GCT TCG TAC GC 


YDR324C-S2 


AAA CACTAA CTT TGG TTG AAT AAA CGC CTT TTG TTT 

GGA GGC ATA GGC CAC TAG TGG ATC TG 


YDR325W-S1 


GAC ATT AAT ACG AAA ATC TTT AAC TCA GTT GCT GAA 

GTA TCA GCT GAA GCT TCG TAC GC 


YDR3 2 5w-S2 


ACC TCG CTG AAA GAC TCT GAA TCC TTA TCT TCT TCA 

TCT AGC ATA GGC CAC TAG TGG ATC TG 


YDR398w-Sl 


ATG GAT TCT CCT GTT CTA CAG TCC GCT TAT GAC CCA 

TCA GCA GCT GAA GCT TCG TAC GC 


YDR398w-S2 


AAC GTC ACT ATA TCC GGC TTC CTC CTC GCC GTC GCT 

I CTG CGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 4 


Name 


Sequence 5 1 -3 1 


YDR246w-Sl 


ATG GCC ATC GAA ACA ATA CTT GTA ATA AAC AAA TCA 

GGC GCA GCT GAA GCT TCG TAG GC 


YDR246W-S2 


AAC AGG TTA GAT CTT ATA GGC ATT TCC ATT GAG TAA 

GAT GGC ATA GGC CAC TAG TGG ATC TG 


YDR236c-Sl 


CTA AAA TAT TGA ACT TGA CCC TGG CCC CAT AAA AAT 

CAT TCA GCT GAA GCT TCG TAG GC 


YDR236c-S2 


TTG AAG TGT TGA TGT TTACGT GGA CTA TTT ATG TTT 

CGT TGC ATA GGC CAC TAG TGG ATC TG 


I YDR3 61C-S2 


TTA CCA AGT GGA AAT TTC TGT TTC CAA TTC ATC GAT 

ACT TGC ATA GGC CAC TAG TGG ATC TG 


YDR361C-S1 


GGT TCA AGC TAT CAA ATT AAA TGA TTT AAA AAA TAG 

GAA GCA GCT GAA GCT TCG TAG GC 


YDR367W-S1 1 


ATC TGC GTA CTT TAT ACA ATC GAT ACC ATT TCC ACT 

TGT TCA GCT GAA GCT TCG TAG GC 


YDR367w-S2 


GTT TTG TTC TAC GTC ATC CCT ATC AAC TAA ATA TTT 

GGG GGC ATA GGC CAC TAG TGG ATC TG 


YDR339C-S1 


TAT GGG TAA AGC TAA GAA AAC AAG AAA GTT TGG CCT 

CGT ACA GCT GAA GCT TCG TAG GC 


YDR339C-S2 


TAA AAG ACA TCT GGC AAT TTT TCA ATG ACG TAT GCG 

TGA CGC ATA GGC CAC TAG TGG ATC TG 


YDR413C-S1 


TTC TTT GGT TTA TTC TTC GTT CAT TTT TGG TCA AAT 

ATC TCA GCT GAA GCT TCG TAC GC 


YDR413C-S2 


ACA AAA GAA AGC ACA AGA GTT TAT TAA GGA GCA GGA 

AAG GGC ATA GGC CAC TAG TGG ATC TG 


YDR429C-S1 


TCT AGA TCT ATC ATT ACA TAC AAG ATT GAA GAC GGT 

GTC ACA GCT GAA GCT TCG TAC GC 


YDR429C-S2 


TTT CTT TGT TTC TAA CGA CAG AAA CTC TTG GAA TGG 

GTG CGC ATA GGC CAC TAG TGG ATC TG 


YDR468C-S1 


GTC ACA ATA CTG CTG GTG ATG ACG ATC AAG AGG AGG 
AAA TCA GCT GAA GCT TCG TAC GC 


YDR468c-S2 


CAA GAC GAC AAT AAG AAG TCC TAT ACA ACA ATC GTC 

GTA TGC ATA GGC CAC TAG TGG ATC TG 


YDR489W-S1 


ACT ACC CAC AGA GAT GCA AAT ACA ATA GTG GGT TCG 

TCC TCA GCT GAA GCT TCG TAC GC 


YDR489w-S2 


AGT CGG GCT CAT CTA TCA TGT TTA CGC TAC CTT CTG 
TAT CGC ATA GGC CAC TAG TGG ATC TG 


YDR527W-S1 


ATG GAC TTA CTG GGC GAT ATA GTG GAG AAA GAT ACA 

TCT GCA GCT GAA GCT TCG TAC GC 


YDR527w-S2 


CCC CAC CGC CTT GTT TCC ATA ACC AAA GTG CAT CAA 

TAG CGC ATA GGC CAC TAG TGG ATC TG 


YDR2 8 8w-Sl 


ATG AGT TCT ATA GAT AAT GAC AGC GAT GTG GAT TTA 

ACA GCA GCT GAA GCT TCG TAC GC 


YDR2 88w-S2 


GCC CAT GAT TTC TTG CAC CAA TTT TTC AAG AGA CTC 

! TAG TGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 4 


Name Sequence 5' -3' 


YDR201W-S1 CCC ATG TCT GGA CTA TTC AGA GCA TCA TCG TCA TCC 
j ATA CCA GCT GAA GCT TCG TAC GC 


YDR2 01w-S2 


AAA AGG GTT TTC CGT TTA GTT CCC GAA TAT GAT GTT 

GAA AGC ATA GGC CAC TAG TGG ATC TG 


YDR4 3 4w-Sl 


ATG TCC AAT GCA AAT CTA AGA AAA TGG GTT GGT TTT 

TGC TCA GCT GAA GCT TCG TAC GC 


YDR434w-S2 

L 


TAA AGG TAA ATA CAC AGC TAT CAT GTG CTC TTG TGG 
GAA GGC ATA GGC CAC TAG TGG ATC TG 


YDR181C-S1 


AGG ATA AAC CCA AAT GCT GGA CAT CTA AGG AAA TCT 

AAG TCA GCT GAA GCT TCG TAC GC 


YDR181c-S2 


TAG TTG GGT TTG AAT CGT TAT CAC GGG AGA ACA TTG 

CTT TGC ATA GGC CAC TAG TGG ATC TG 


YDR5 31W-S1 


ATG CCG CGA ATT ACT CAA GAG ATA TCT TAC AAT TGC 

GAT TCA GCT GAA GCT TCG TAC GC 


I YDR531W-S2 

i 
1 


AAA TAA GCT ATT TGC CCA ATA TTG TTG GAG ATG GCG 

AAT AGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 12 


Name 


Sequence 5 1 - 3 1 


YLR186w-Sl 


CTA GTC ACC AAG AAG AAA ACC CGT AAA ATC GTA GGT 

CAT GCA GCT GAA GCT TCG TAC GC 


YLR186W-S2 


ATA CAA AGA GGA TGC CAA GTA GAC TTA AAC ACT ATA 

AAA TGC ATA GGC CAC TAG TGG ATC TG 


YLR215C-S1 


TTA CTT ATT GAT GTC CTC ACA AGA ATA TAC AAC TTT 

TAT ACA GCT GAA GCT TCG TAC GC 


YLR215C-S2 


AGC TCT CGG ATT GCT TCA GGA TTT AAA CTA GCT TCT 

ACG AGC ATA GGC CAC TAG TGG ATC TG 


YLR222C-S1 


CTC TCA ACG GTA GTA AGC CAT ACT ACG TAC AAT ATG 

GAT CCA GCT GAA GCT TCG TAC GC 


YLR222c-S2 


AAT ATG TAA CTT TGT TCA ACT AAG TTA TCA ACC CTT 

GTG AGC ATA GGC CAC TAG TGG ATC TG 


YLR243W-S1 


ATG TCT CGC GTT GGT GTC ATG GTA TTA GGA CCT GCA 

GGT GCA GCT GAA GCT TCG TAC GC 


YLR243w-S2 


GAT AAT ATG GTT TCT ATA CTG TCA GGA TTA TTA GAT 

TCC AGC ATA GGC CAC TAG TGG ATC TG 


YLR272C-S1 


TTT GGG TCT CGC ACT TTC TCA GTC TTC CAA CTA ATT 

TCT CCA GCT GAA GCT TCG TAC GC 


YLR272c-S2 


GGT AAC TGA CTT CGT TAC TTT ATG AGA TGT CCG GCT 

TTA GGC ATA GGC CAC TAG TGG ATC TG 


YIiR275w-Sl 


CCG TTT TAT CAT GTC GTA TGT TTG ATC TTA ACC ATT 

TTT ACA GCT GAA GCT TCG TAC GC 


| YLR2 7 5w-S2 


CAA CGA TAA CTG AAT CAC CTC TTA AGA ATA GTT TAC 

TTA TGC ATA GGC CAC TAG TGG ATC TG 


YLR276C-S1 


CTT CAA CGG GTC TAC TTT ACC ATT CTT TGG CTT ACT 

GAC TCA GCT GAA GCT TCG TAC GC 


YLR276c-S2 


AGC TAT GAG AAA AAG TCT GTG GAA GGC GCT TAT ATT 

GAC GGC ATA GGC CAC TAG TGG ATC TG 


YLR317w-Sl 


CTG CCA TCT TCT GCC ACC ACT TTG TCC TTC TTT CTT 

GAT GCA GCT GAA GCT TCG TAC GC 


YLR317W-S2 


GAA GTA AAC TAA CTA GTA AAG TAG GCT AAT TCG AAA 

CGA TGC ATA GGC CAC TAG TGG ATC TG 


YLR359w-Sl 


GGC TAT TGC TGA GAA GGA ATT GGG CTT AAC TGT TGT 

TAC ACA GCT GAA GCT TCG TAC GC 


^YLR359w-S2 


AAC TTG ACT TGT TCA TCG TTT AGG TAC TTT TGG AAA 

GGT TGC ATA GGC CAC TAG TGG ATC TG 


YLR373c-Sl 


ACA CAC AGG TAC AGA GTG CTG AAA GAG GAT TGG TGT 

TGC CCA GCT GAA GCT TCG TAC GC 


i YLR373C-S2 


CAA ACA GAC TTT GTT CCT TTG TAT GTC CTA TGG AAG 

ATA CGC ATA GGC CAC TAG TGG ATC TG 


YLR424W-S1 

! 


GAC ATG ACA TAC ACT AAT GAT GCC TTG AAA ACT AGT 

AGC GCA GCT GAA GCT TCG TAC GC 


YLR424w-S2 


ATA GGT ACT TTC TAG AGG TCA AGG GCC CAT AAA TAA 

ATT GGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 12 





Name 


Sequence 5 1 -3 1 


YLR437C-S1 


ATT GTG CAA GTC TGT TAA AGT CTT CTC TTG GAT CCA 

TTA ACA GCT GAA GCT TCG TAG GC 


YLR43 7c-S2 


CAT CAC ACA CTA ATA CAG GAA CAA ACA AGA CTT AAT 

GGA CGC ATA GGC CAC TAG TGG ATC TG 


YLR440C-S1 


TTG CCA AGA AAA TTG CAG TAA AAA TGT TGG AAG AGC 

AAC TCA GCT GAA GCT TCG TAG GC 


YLR440C-S2 


GCT CCA ATT CTA GTG TGC TCC ATT GCG ATG TAA CAA 

TTT CGC ATA GGC CAC TAG TGG ATC TG 

L _ - .. .. .... ... . 
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Gene deletions on chromosome 6 


Name j Sequence S'-S 1 


YFL024C-S1 


TGA TGA ATT TTT CTG GGT TAT AGA AGA GTT CTG TTT 

CGC TCA GCT GAA GCT TCG TAC GC 


YFL024c-S2 


ACA CCT TCA AAC GCT ATA GAG ATC AAT GAC GGT TCG 

CAT AGC ATA GGC CAC TAG TGG ATC TG 


YFR003C-S1 


TGT GGA AGA GGT TCC CGC AGT TTT GCA GCT TCG AGC 

AAC TCA GCT GAA GCT TCG TAC GC 


YFR003c-S2 


ATC TTC TTT GTC TAC GTT CGT TAA AGT CAA GAT CCT 

TCT CGC ATA GGC CAC TAG TGG ATC TG 


YFR027w-Sl 


AAT GAA AGC TAG GAA ATC GCA GAG AAA AGC GGG CAG 

TAA ACA GCT GAA GCT TCG TAC GC 


YFR027W-S2 


AAT TTG GTT GCG ATA CCC AAC TTC CTT GCT GTC CTG 

CAC AGC ATA GGC CAC TAG TGG ATC TG 


YFR042w-Sl 


AGT TTG CAC CAA TGG CAA TAT GCC TGT GAT AAA GAT 

AAG GCA GCT GAA GCT TCG TAC GC 


YFR042w-S2 | CAT GGA AGT TAT TTG GTT GCT TAG ATT CCA CGG GTT 

! CAA AGC ATA GGC CAC TAG TGG ATC TG 
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Gene deletions on chromosome 9 


Name 


Sequence 5 1 -3 1 


YIL109C-S1 


TGT CTC ATC ACA AGA AAC GTG TTT ACC CAC AAG CTC 

AGC TCA GCT GAA GCT TCG TAC GC 


YIL109C-S2 


TCA TGA TTT GTA AGA ATT CTC TGT AAC TTT CGT TAT 

TCA AGC ATA GGC CAC TAG TGG ATC TG 


YIL091C-S1 


AGT GAC AGT TCT GTG AGG GAA AAG AAT GAT AAT TTC 

CGT GCA GCT GAA GCT TCG TAC GC 


YIL091C-S2 


CAT TGT AAA ATT CAG GAT TGT TTG GAG GCT TAT AAA 

AAA CGC ATA GGC CAC TAG TGG ATC TG 


YIL083C-S1 


ACC TCT ACC CGT GCT CAA CAG ACC TCA AAT TCA TAC 

GTC TCA GCT GAA GCT TCG TA 2 GC 


YIL083C-S2 


CGA TGA CTT CTG GGA TTA TCA TCT CTT CAA TGA TAT 

GGT GGC ATA GGC CAC TAG TGG ATC TG 


YIL019W-S1 


TTC AAA GAA AAG CTT TTG AAA GTC AGT TCG GAT CTT 

TAG ACA GCT GAA GCT TCG TAC GC 


YIL019W-S2 ; TAG CGA CGG GAT TTC TTT TTG CCA TTA AAT TTA CCA 

! CTC C jC ATA GGC CAC TAG TGG ATC TG 


YIL104C-S1 


TCC CCT TAC TAT TTA AGA TTA AGA TTT CCT CAC GAA 

TTA ACA GCT GAA GCT TCG TAC GC 


YIL104c-S2 


CCT GAT ACC TGT AAT GAT TGC AAT CTT GAT GAG AGA 

GCT GGC ATA GGC CAC TAG TGG ATC TG 


YIROlOw-Sl 


ATG AGT CTG GAA CCC ACA CAA ACG GTC TCC GGT ACG 

CCG CCA GCT GAA GCT TCG TAC GC 


YIR010w-S2 


ACC TTA GCT CAT CGA CTT TTG TTT CTA ACT TTG TCT 

CAA CGC ATA GGC CAC TAG TGG ATC TG 


YIR015w-Sl 


GCG AAC CAG GAC CAT TTC CAT AGA TTA AAC TAC CTC 

TAC C 2 A GCT GAA GCT TCG TAC GC 


YIR015w-S2 


ATT TCC AGT TTT TTT GGG GTC CAT AAC AAC CGA TGG 

CAT TGC ATA GGC CAC TAG TGC ATC TG 
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YPL233W-S1 


ATG TCA CAA GGT CAG TCC AAA AAA CTG GAC GTA ACT 

GTT GCA GCT GAA GCT TCG TAT GC 


YPL233w-S2 


CAA TCC TCC TCC AGG AAG TCC ATT AAG CGC TTG ACC 

TTT TGC ATA GGC CAC TAG TGG ATC TG 


YPL146C-S1 


TCC AAC TAA TCT AACCAA GAA ACC ATC TCA ATA CAA 

ACA GCA GCT GAA GCT TCG TAG GC 


YPL146c-S2 


TTT GAA GTC CTT ATG TGT CCA CTT TTC AGT GAT TTT 

CTG CGC ATA GGC CAC TAG TGG ATC TG 


YPL126w-Sl 


ATG ACG CAA TCC CTA GGT ATC GAA CAG TAT AAA CTG 

TCA GCA GCT GAA GCT TCG TAG GC 


YPL126W-S2 

U— 


TAT GTT AAT ACT TTC ATC ACA CGA TCA AAA AAT GTA 

TCC AGC ATA GGC CAC TAG TGG ATC TG 


YPL093w-Sl 


CAA GAT TAC AAG AAT CAG AGCGTT CTA TAT GCG TAA 

AGT TCA GCT GAA GCT TCG TAC GC 


YPL093w-S2 


CGG AAA TCT GTC TTA CCG ACA CCA CGC TTA CCA CTG 

AAT AGC ATA GGC CAC TAG TGG ATC TG 


YPL063W-S1 


TTC AAG CAT CCA GAA GAC TTT TAA CAA GTT ATT CAA 

GTT TCA GCT GAA GCT TCG TAC GC 


YPL063w-S2 


GGA TTC AGC AAT CTT CTT CTT TTT CTT TTC CTC TTC 

AAA TGC ATA GGC CAC TAG TGG ATC TG 


YPL024w-Sl 


ATG TCT TTT TCA TCT ATC TTA TCA CAG GAT ATC ACA 

GAT GCA GCT GAA GCT TCG TAC GC 


YPL024w-S2 


ACT TGT GAG TCC TTC AAT ATG AAA ACG CCC CTA TTG 

AAC AGC ATA GGC CAC TAG TGG ATC TG 


YPL020C-S1 


TCA GTT GAA GTA GAT AAG CAC CGG AAC ACA CTA CAG 

TAT CCA GCT GAA GCT TCG TAC GC 


YPL020C-S2 


TCG GTT AAA ATC AAA TGG GCA ATA AAT CTT CTC ATC 

CTA AGC ATA GGC CAC TAG TGG ATC TG 


YPL012w-Sl 


ATG GAT CAA GAC AAA GTT GCT TTT CTT TTA GAG CTG 

GAG GCA GCT GAA GCT TCG TAC GC 


YPL012w-S2 


ATT TGA ACT TTGGAC CTT TCT TAT TAT GTT TGC CAA 

TCT TGC ATA GGC CAC TAG TGG ATC TG 


YPL007C-S1 


CCC GTT GTT TGC TCA CGG GAC ATA TCT TTA CAT GCG 

TTG TCA GCT GAA GCT TCG TAC GC 


YPL007C-S2 


GGA CTT ATT GGT AGA TAG AAA GGA ATT TGA GGA TTG 

GAA GGC ATA GGC CAC TAG TGG ATC TG 


YPR048w-Sl 


ATG TCA TCG AGC AAG AAA ATC GTC ATC CTC TAT GGA 

TCG GCA GCT GAA CCT TCG TAC GC 


YPR048W-S2 


AAT TAG TTA TTT CCT CAC CTA ATC TCC ATA AGT AGT 

CTT GGC ATA GGC CAC TAG TGG ATC TG 


YPR072w-Sl 


TGT CTC AAA GAA AGC TAC AAC AGG ATA TCG ATA AGC 

TTT TCA GCT GAA GCT TCG TAC GC 


YPR072W-S2 


AGA TTT GCC CAT TCC TGG TGG TAA CTT TTC GAT TTC 

TTT AGC ATA GGC CAC TAG TGG ATC TG 
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!~Name ! Sequence 5' -3' 



!YPR082c-Sl : CTT CGA TTG CTG AAA GAG TAA GGA ACT TTG CAG TTA 

: ! TTT ACA GCT GAA GCT TCG TAC GC 



YPR082c-S2 


CAA TAA AGT TCA ACT TGT TGT TGT TCC CTG TAC CAA 

AAT CGC ATA GGC CAC TAG TGG ATC TG 


YPR085C-S1 


CTG TAC ATT CTT TCG AAA GAC TCC ATG CTG CGA ATT 

TTT GCA GCT GAA GCT TCG TAC GC 


YPR085C-S2 1 TCC CAC TTT ATA GTT ATG GGA TTT CGA GCT GGA TTC 

j GGT AGC ATA GGC CAC TAG TGG ATC TG 


YPRlOSc-Sl 


AGC TCG ATC ATC GAG GGC CAA TTG TCT AAA AAT CTA 

GCA ACA GCT GAA GCT TCG TAC GC 


YPR105C-S2 


CTG TGT TCT ATC AAT CTT CAT ATT TCT AGC TTT AAT 

TCT TGC ATA GGC CAC TAG TGG AT 2 TG 


YPR112C-S1 


CAT TGT CAA GGG TTT GCC CGT CTA TCT AAC AGA TGA 

TAA TCA GCT GAA GCT TCG TAC GC 


YPR112c-S2 


GAA ACC TTC GTT TTC TTC ATC ATC CAC ATC CAG TTT 

CTT TGC ATA GGC CAC TAG TGG ATC TG 


YPR137W-S1 


ATG TCA GAT GTT ACC CAA CAG AAA AAG AGG AAA AGA 

TCC ACA GCT GAA GCT TCG TAC GC 


YPR137w-S2 


AAA AGC CTG TTT GGT CAA TGA CAG CTG AAT ATA TAC 

CAT TGC ATA GGC CAC TAC TGG ATC TG 


YPR143w-Sl 


ATG GGC TCC AAG CAC AGA GTA GAC ACT AAG GAT AAG 

AAA ACA GCT GAA GCT TCG TAC GC 


YPR143w-S2 


TTC ATT GTC GCT TCC TGC GGC AGC TTT AAC TAA ATC 

CAA AGC ATA GGC CAC TAG TGG ATC TG 


YPR144C-S1 


TTC CAG AAA ATG TTA CTC AAT TGG AAG AAG ATG AGA 

CAG ACA GCT GAA GCT TCG TAC GC 


YPR144C-S2 


CCA TGC TAC CCC AGG CAA GTA GAC GTT ACC TTG GGA 

| TGA CGC ATA GGC CAC TAG TGG ATC TG 


YPR169W-S1 


TTT TAC ATC CTG AAC TGC CCA TTA TAA TAA CTG GCT 

TTG GCA GCT GAA GCT TCG TAC GC 


YPR169W-S2 

i 

i 


CTT CTT GAT CCC ATG CTC ATA CAG GTC CTT TTT TTT 

j GTT GGC ATA GGC CAC TAG TGG ATC TG 
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Claims : 



1 . - A 


me t hod 


for the 


screening cf ai 


it imycot ic 


substances wherein 


an essential gene 


from rnycetes or a 


runctiona 


liy similar mycete 


gene , or 


the corresponding 


encoded 


protein , 


is used 


as target 


and wherein the 


assent ial 


gene is 


selected 


from the group cans 


i sting in 


YM£fl'l4 c , 


YLR1 8 6w , 


YLR2 15C , 


YLR2 22C , 


YLR24 3w, 


YLR2 7 2C , 


VLF.27fi)W, 


YLR2 7 6c, 


YLR3 17w, 


YLR2b^w, 


YLR3 7 3C , 


YLR4 24W, 


YLR4 3 7c, 


YLR4 4 0 c , 


YML02 3C , 


YML0 4 9 c , 


YMLO 7 7 W# 


YML0 93W, 


YML12 7W, 


YMR0 3 2W, 


YMR0 93w, 


YMR131C , 


YMR18 5W, 


YMR212C , 


YMR213W, 


YMR218C , 


YMR2 61W, 


YMR2 8 8W, 


YMF; 2 9 0 c , 


YMR211W, 


YMR0 4 9C, 


YME134W, 


YE<R19bc , 


YDR2 9 9W, 


YE>R3 6 5c , 


YDR3 9 6W, 


YDF'.4 0 7c, 


YDR4 1 b w , 


YDR4 4 9c, 


YDR4 7 2w, 


YDR4 9 9w , 


YDR14 1C, 


\TF.: 24c , 


YDR3 2Sw, 


YDR3 9 8w , 


YDR2 4 6w, 


YE>R2 3b z , 


YDR3 6 1C , 


YE'R.: 6 7w, 


YDR3 3 9 c , 


YDR413C , 


YDFYi 2 9c, 


YDR4^8c , 


YDR4 8 9W, 


YDR5 2 7w, 


YDR2 8 8w, 


YDR2 01W, 


YDR4 3 4 w, 


YDR1S1: , 


YDR5 31W, 


YPL12 6W, 


YPL0 9 3w, 


YPLO 63w, 


YPL024W, 


YPLO 2 0c , 


YPL012W, 


YPIjO 0 7c , 


YPL23 3w, 


YPL14 6C, 


YIL0 91C, 


Y1L03 3C , 


YIL019W, 


YIL10 9c, 


YIL104C, 


YFL024C, 


YFR0 03C, 


YFR0 2 7w, 


YFR0 4 2W, 


YIROIOw, 


YIROlBw, 


YPR0 4 8w, 


YPR0 72W, 


YPRO 8 2c, 


YPRO 8 5c , 



YPR10 5C, YPR112C, YPR1 3 7w , YPR143w, YPR144c and YPR169w. 



2. -The method of claim 1 wherein mycete cells which 
express the essential gene, or a functionally similar 
mycete gene, to a different level are incubated with the 
substance to be tested and the growth inhibiting effect of 
the substance is determined. 



3 . -The method of claim 1 wherein said target gene or 

the corresponding target encoded protein is contacted in 

vitro with the substance to be tested and the effect of 
the substance on the target is determined. 



4 . -The method according to any one of claims 1-3 
wherein the screened substances partially or totally 
inhibit the functional expression of the essential genes 
or the functional activity of the encoded proteins. 
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5. -The method according to any one of claims 1-4 
wherein the mycete species are selected from the group 
comprising Basidiomycetes, Ascomycetes and Hyphomycetes . 

6. - The method according to any one of claims 1-5, 
wherein said functionally similar genes are essential genes 
from Candida Spp , or Aspergillus Spp . 

7. - The method according to claim 6, wherein said 
functionally similar genes are essential genes from Candida 
albicans, or Aspergillus fumigatus . 

8 . - The method according to any one of claims 1 to 7 
wherein the functionally similar genes are identified by: 

a) providing a S.cerevisiae mutant strain in which 
the gene of S.cerevisiae to be investigated is either 
integrative or ext rachromosomal under the control of a 
regulated promoter , 

b) culturing said mutant strain under growth 
conditions in which the regulated promoter is active, 

c) transforming the mutant strain with cDNA or 
genomic DNA that has r>een prepared from the myce te - spec ies 
to investigate: and that has been integrated into an 
appropriate vector , 

d) altering one culture condition, so that the 
regulated promoter is switched off and only S.cerevisiae 
cells which contain a functionally similar gene can 
survive , 

e) isolating and analyzing the cDNA or genomic DNA. 

9 . - The method according to claim 8 wherein the 
functionally similar gene has a sequence identity, at the 
nucleotide level, with the corresponding S.cerevisiae 
essential gene of at least 50%, preferably of at least 60%, 
and most preferably of at least 70%. 



10.- The method according to claim 8 wherein the 
functionally similar gene encodes a protein having a 
sequence identity, at the amino-acid level, with the 
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corresponding S.cerevisiae essential gene ericoaed protein 
of at least 40%, preferably of at least 50%, more 
preferably of at least 60% and most preferably of at least 

70% . 



11.- The method according to any one of claims 1-10 
wherein said mycete cells are haploid S.cerevisiae cells. 



12.- The method according to any one of claims 1-4 
or 11 wherein the essential genes of S.cerevisiae are 
identified by integration through homologous recombination 
of a selection marker at the locus of the gene to be 
studied . 
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EQUENCE LISTING 

110 > HOECHST MARION ROUSSEL 

12 0> METHOD FOR SCREENING ANTIMYCOTIC SUBSTANCES USING 
ESSENTIAL GENES FROM S.CEREVISIAE 

130:- 16363PC RUU 7 

140:- 
141;- 

1S0> 58402254.1 
151:- 1998-09-11 

:150> 98401007.4 
1S1> 1998-04-24 

16 0:^ 180 

.170:- Patent In Ver . 2.1 

2 1 0 > 1 

211. > 59 

2 12:. DNA 

--213> Artificial Sequence 

2 2 0 > 

223-- Description of Artificial Sequence: primer 
YLR243W-S1 

<400-> 1 

atgtctcgcg ttggtgtcat ggtattagga cctgcaggtg cagctgaagc ttcgtacgc 59 

-.210 • 2 
,211> 59 
• 212 .• DNA 

•^213 > Artificial Sequence 

- 220 

-.223 ^ Description of Artificial Sequence: primer 
YLR272C-S1 

■ 4 0 0 > 2 

tttgggtctc gcactttctc agtcttccaa ctaatttctc cagctgaagc ttcgtacgc 59 

<210 > 3 

■ . 2 1 1 -> 5 9 

-:212.> DNA 

<213.> Artificial Sequence 

220 > 

■■-.223 > Description of Artificial Sequence: primer 
YLR275W-S1 

^400> 3 

ccgttttatc atgtcgtatg tttgatctta accattttta cagctgaagc ttcgtacgc 59 
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,:210> 4 

■■-211> 62 

2 1 2 > DNA 

.213 > Artificial Sequence 

- 22 0> 

223> Description of Artificial Sequence: primer 
YLR275W-S2 

4 0 0 > 4 

caacgataac tgaatcacct cttaagaata gtttacttat gcataggcca ctagtggatc 60 

tg ~ 62 

<210> 5 

<211> 59 

<212> DNA 

•;213> Artificial Sequence 
220 - 

• :223> Description of Artificial Sequence: primer 
YLR276C-S1 

•:4 00> 5 

cttcaacggg tctactttac cattctttgg cttactgact cagctgaagc ttcgtacgc 59 

■;210> 6 

211> 62 

212> DNA 

213> Artificial Sequence 

.220> 

~223> Description of Artificial Sequence: primer 
YLR2 76C-S2 

<400> 6 

agctatgaga aaaagtctgt ggaaggcgct tatattgacg gcataggcca ctagtggatc 60 
eg 6 2 

-:210> 7 

:n> 59 

:i2> DNA 

213 > Artificial Sequence 
;220> 

223> Description of Artificial Sequence: primer 
YLR317W-S1 

<400> 7 

ctgccatctt ctgccaccac tttgtccttc tttcttgatg cagctgaagc ttcgtacgc 59 

;2I0> 8 
;211> 59 
<212> DNA 

-213 > Artificial Sequence 

< 2 2 0 > 

<,223> Description of Artificial Sequence; primer 
YL.R359W-S1 
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• 400> 8 

ggctattgct gagaaggaat tgggcttaac tgttgttaca cagctgaagc ttcgtacgc 59 

■ :io> 9 

211> 62 
. 212> DNA 

■ 213:- Artificial Sequence 

■ 220;- 

223. .• Description of Artificial Sequence: pnmer 
YLR3 5 9W-S2 

- 4 00> 9 

aacttgactt gttcatcgtt taggtacttt tggaaaggtt gcataggcca ctagtggatc 60 

tg 62 



210;- 


10 


211;- 


59 


212. 


DNA 


212 ;■ 


Artificial 



.2 0 

■ ~> 2 



Description of Artificial Sequence: primer 
YL.R3 73C-S1 



•:4 00> 10 

acacacaggt acagagtgct gaaagaggat tggtgttgcc cagctgaagc ttcgtacgc 59 
<210> 11 

■■211> 62 
■:212.> DNA 

•;2 13,- Artificial Sequence 
.220 • 

■223.- Description of Artificial Sequence: primer 
YLR37 3C-S2 

■:400> 11 

caaacagact ttgttccttt gtatgtccta tggaagatac gcataggcca ctagtggatc 60 

:210> 12 

-.211- 59 

:212> DNA 

-■212 > Artificial Sequence 

.220 > 

.223. > Description of Artificial Sequence: primer 
YLR424w-Sl 

=-4 00 > 12 

gacatgacat acactaatga tgccttgaaa actagtagcg cagctgaagc ttcgtacgc 59 

-210 > 13 

• 211> 62 

■;212> DNA 

*~213> Artificial Sequence 
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■ 2 2 0 > 

■ 223> Description of Artificial Sequence: primer 

YLR424W-S2 

•400> 13 

ataggtactt tctagaggtc aagggcccat aaataaattg gcataggcca ctagtggatc 60 

r.g 6 2 

• 210> 14 

■ 211 > 5 h 

■ 212> DIIA 

.213:- Artificial Sequence 

■ 220- 

<223:» Description of Artificial Sequence: primer 
YLR437C-S1 

• 4 0 0 > 14 

attgtgcaag tctgttaaag tcttctcttg gatccattaa cagctgaagc ttcgtacgc 59 

210;- 1 ^ 

■ 211- 61 
'.212 > DIIA 

<2l3> Artificial Sequence 
. - 2 2 0 > 

<223:« Description of Artificial Sequence: primer 
YLR437C-S2 

<-. 4 0 0 > 15 

catcacacac taatacagga acaaacaaga cttaatggac gcataggcca ctagtggatc 60 
tg 62 

O10> 1G 

■211." 5 9 

-212> DNA 

<213^ Artificial Sequence 
- 22 0 > 

<.223> Description of Artificial Sequence: primer 
YLR44 0C-S1 

<400 > 1 6 

ttgccaagaa aattgcagta aaaatgttgg aagagcaact cagctgaagc ttcgtacgc 59 

^210> 17 
2 1 1 > 62 
<212^ DNA 

<213^ Artificial Sequence 
22 0 

■-.223 > Description of Artificial Sequence: primer 
YLR440C-S2 



< 4 0 0 > 17 

gctccaattc tagtgtgctc cattgcgatg taacaatttc gcataggcca ctagtggatc 60 

tg 6 2 
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..210> 18 
■.211> 59 
212> DNA 

213> Artificial Sequence 
220> 

-223> Description of Artificial Sequence: primer 
YFL024C-S1 

-.400 > 18 

tgatgaattt ttctgggtta tagaagagtt ctgtttcgct cagctgaagc ttcgtacgc 59 

..210> 19 

<:211> 6 2 
212> DNA 

.213> Artificial Sequence 
<220> 

-.223 > Description of Artificial Sequence: primer 
YML049C-S2 

-400> 19 

actcctgcat cggacacttc gtcgatctgg aagcagggtc gcataggcca ctagtggatc 60 

tq 6 2 

< 2 1 0 > 2 0 
:il> 6 2 
112 > DNA 

:i3> Artificial Seauence 



; 3 > 



Description ot Artificial Sequence: primer 
YFL024C-S2 



■ : 4 0 0 > 2 0 

acaccttcaa acgctataga gatcaatgac ggttcgcata gcataggcca ctagtggatc 60 
tg 62 



<: 2 1 0 > 21 

■:211> 5 9 

<:212> DNA 

213> Artificial Sequence 

,;22 0> 

<223> Description of Artificial Sequence: primer 
YFR003C-S1 

• 400> 21 

tgtggaagag gttcccgcag ttttgcagct tcgagcaact cagctgaagc ttcgtacgc 59 

<210> 22 

■:211> 6 2 
212> DNA 

-213> Artificial Sequence 



220> 
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:223> Description of Artificial Sequence: primei 
YFR003C-S2 

.400:- 22 

atcttctttg tctacgttcg ttaaagtcaa gatccttctc gcataggcca ctagtggatc 60 

r.g 62 

<.210:- 23 
<:211- 5 9 
.212:' DNA 

<Z. 13 > Artificial Sequence 

.-220-- 

<223> Description of Artificial Sequence; primer 
VFR0 2 7W-S1 

<400> 23 

aatgaaagct aggaaatcgc agagaaaagc gggcagtaaa cagctgaagc ttcgtacgc 59 

-210.. 24 

<:111;. 6 2 

<:112:- DNA 

< 113> Artificial Sequence 

«:220> 

-:223r- Description of Artificial Sequence: primer 
YFR02*w-S2 

■:400 > 24 

aatttggttg cgatacccaa cttccttgct gtcctgcaca gcataggcca ctagtggatc 60 
tg 62 

10. > 2 5 

11. > 59 
12 > DNA 

■ :213> Artificial Sequence 

■ . 2 2 0 :> 

■ 223> Description of Artificial Sequence: primer 

YFR042W-S1 

< 4 0 0 > 2 5 

agtttgcacc aatggcaata tgcctgtgat aaagataagg cagctgaagc ttcgtacgc 5 9 

■;210> 26 

<:211> 62 

•:212> DNA 

•:213> Artificial Sequence 

: 2 2 0 > 

,223> Description of Artificial Sequence: primer 
YFR042W-S2 



< 4 0 0 > 2 6 

catggaagtt atttggttgc ttagattcca cgggttcaaa gcataggcca ctagtggatc 60 

tg 62 
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211:> 5 9 
.212 > DNA 

■.213> Artificial Sequence 



220> 

223> Description of Artificial Sequence: primer 
YIL109C-S1 



- 400- 27 

tgtctcatca caagaaacgt gtttacccac aagctcagct cagctgaagc ttcgtacgc 59 



-2 10> 2 8 
59 

212 > DNA 

.213> Artificial Sequence 



■220;- 

■:223> Description of Artificial Sequence: primer 
YML077W-S1 



■..40 Or- 28 

atggggatat attcattttg gatcuttgat aggcattgta cagctgaagc ttcgtacgc 59 



210> 


2 9 


211> 


6 2 


212> 


DNA 


213;- 


Art i f icial 



■^220 > 

< 22 3> Description of Artificial Sequence: primer 
YIL109C-S2 



<400> 2 9 

tcatgatttg taagaattct ctgtaacttt cgttattcaa gcataggcca ctagtggatc 60 
tg 62 





■:210> 


30 




- 2 1 1 > 


59 




<212> 


DNA 


4 0 


<213> 


Art if icial 



•-:22 0-> 

<223> Description of Artificial Sequence: primer 
YIL091C-S1 

< 4 0 0 > 3 0 

agtgacagtt ctgtgaggga aaagaatgat aatttccgtg cagctgaagc ttcgtacgc 59 



210 > 31 

211;- 62 

212^ DNA 

213^ Artificial Sequence 



< 2 2 0 > 

<.223> Description of Artificial Sequence: primer 
YIL091C-S2 



< 4 0 0 > 



31 
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cattgtaaaa ttcaggattg rttggaggct tataaaaaac gcataggcca ccagtggatc 60 

eg 62 

■.210> 32 

:211> 59 

-212:- DNA 

■ 213 > Artificial Sequence 

22 0 > 

■-223 > Description of Artificial Sequence: primer 
YIL083C-S1 

•400> 32 

acctctaccc gtgetcaaca gacctcaaat teataegtet cagctgaagc ttegtaege 59 

* 2 1 0 > 3 3 

^211> 62 

<212> DNA 

<213> Artificial Sequence 

220:> 

223,- Description of Artificial Sequence: primer 
YIL083C-S2 

< 4 0C> 3 3 

cgatgacttc tgggattatc atctcttcaa tgatatggtg geataggeca ctagtggatc 60 
tg 6 2 

<;210> 34 
<211> 59 

2 1 2 > DNA 
■:213> Artificial Sequence 

<:22 0> 

<223> Description of Artificial Sequence: primer 
YIL019w-Sl 

< 4 0 0 > 3 4 

ttcaaagaaa agcttttgaa agtcagttcg gatctttaga cagctgaagc ttegtaege 59 

<210> 3 5 
■;211> 62 
-.212:- DNA 

■ 213> Artificial Sequence 

< 220> 

^223> Description of Artificial Sequence: primer 
YIL019W-S2 

■:400> 3 5 

tagegaeggg atttcttttt gecattaaat ttaccactcc geataggeca ctagtggatc 60 
tg 6 2 

<210> 36 
<211> 5 9 
.212 > DNA 

<212> Artificial Seauence 
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-220 :■■ 

■~223> Description of Artificial Sequence: primer 
YIL104C-S1 

400:- 36 

tccccccact acttaagatt aagatttcct cacgaattaa cagctgaagc ttcgtacgc 59 

:210> 37 

■:211> 62 

■■2 12> DNA 

213> Artificial Sequence 

■.220. 

.223, Description of Artificial Sequence: primer 
YIL104C-S2 

-400> 37 

rctgatacct gtaatgattg caatcttgat gagagagctg gcataggcca ctagtggatc 60 

tg 62 

210> 38 

■211. 5 y 

112: DUA 

■.213 > Artificial Sequence 

.220:- 

<223^ Description of Artificial Sequence: primer 
YIROlOw-Sl 

■:400:> 3 8 

itgagtctgg aacccacaca aacggtctcc ggtacgccgc cagctgaagc ttcgtacgc 59 

;210> 3 9 

-■.211:- 62 

.212-- DUA 

■~213> Artificial Sequence 

■;220 ■■ 

-223 > Description of Artificial Sequence: primer 
YML077w-S2 

:400, 3 9 

ttctattggt gatctttctt gtcccttgac ctctcatttc gcataggcca ctagtggatc 60 

tg 6 2 

.. 2 1 0 > 4 0 
■:211> 6 2 

212 DNA 
~213> Artificial Sequence 

- 22 0 

--:223^ Description of Artificial Sequence: primer 
YIR010w-S2 

<400> 40 

accttagctc atcgactttt gtttctaact ttgtctcaac gcataggcca ctagtggatc 60 

tg 62 
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. 2 1 0 > 41 

211> 59 

.212> DNA 

.213:- Artificial Sequence 
2 2 0 > 

223> Description of Artificial Sequence: primer 
YIR015W-S1 

4 0 CO 41 

Tcgaaccagg accatttcca tagattaaac tacctctacc cagctgaagc ttcgtacgc 59 

210 > 42 
211> 62 
.212> DNA 

:213> Artificial Sequence 
- 2 2 0 > 

223 > Description of Artificial Sequence: primer 
YIR015W-S2 



4 0 0 > 4 2 

itttccagtt tttttggggt ccataacaac cgatggcatt gcataggcca ctagtggatc 60 
rg 6 2 

.210> 43 

: 2 1 1 > 5 9 

.212> DNA 

:213> Artificial Sequence 

: 2 2 0 > 

.223> Description of Artificial Sequence: primer 
YPL233w-Sl 

4 00 > 4 3 

\tgtcacaag gtcagtccaa aaaactggac gtaactgttg cagctgaagc ttcgtacgc 59 

210> 44 

: 2 1 1 > 6 2 

.212 > DNA 

^213 ■> Artificial Sequence 

-220> 

223^ Description of Artificial Sequence: primer 
YPL233W-S2 

400> 44 

caatcctcct ccaggaagtc cattaagcgc ttgacctttt gcataggcca ctagtggatc 60 
tg 6 2 

-210> 45 
: 2 1 1 > 5 9 
212 > DNA 

:213> Artificial Sequence 

:220> 

.223> Description of Artificial Sequence: primer 
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YPLI46C-SI 
-:400> 45 

cccaactaac ctaaccaaga aaccatctca acacaaacag cagctgaagc ttcgtacgc 59 

■:210> 4 6 

■;211> 62 

■:212> DHA 

<-213> Artificial Sequence 

-.220:- 

.223: Description of Artificial Sequence: primer 
YPL146c-S2 

. .. • 4 00> 4 6 

tttgaagtcc ttatgtgtcc acttttcagt gattttctgc gcataggcca ctagtggatc 60 

tg 6 2 

:210> 47 

00 ■:211:- 59 

■:212> DNA 

■:213> Artificial Sequence 

■:220> 

0 0 -:223> Description of Artificial Sequence: primer 
YPL126W-S1 

• :4 00:-- 4 7 

atgacgcaat ccctaggtat cgaacagtat aaactgtcag cagctgaagc ttcgtacgc 59 

3 0 

■-210> 4 8 
•;211.- 62 
z212.> DNA 

.213 • Artificial Sequence 

~ r 

:220 > 

-.123 - Description of Artificial Sequence: primer 
YPL126w-S2 

4 0 •:400> 4 8 

tatgttaata ctttcatcac acgatcaaaa aatgtatcca gcataggcca ctagtggatc 60 
tg 62 

<2\0> 49 
45 ; 2 1 1 > 59 

:212> DNA 

;213> Artificial Sequence 
;220> 

00 ;223> Description of Artificial Sequence: primer 
YPL093W-S1 

< 4 0 0 > 4 9 

caagattaca agaatcagag cgttctatat gcgtaaagtt cagctgaagc ttcgtacgc 5 9 



<210> 5 0 

■c 2 1 1 > 5 9 
'.2 12> DNA 
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.213> Artificial Sequence 
■;220> 

223> Description of Artificial Sequence: primer 
YNL093W-S1 

•■400> 50 

gctaactcaa atatggcaaa aaagaaatct aagagcagat cagctgaagc ttcgtacgc 59 

■ . 2 1 0 > 51 
. 2 1 1 > 6 2 
2 12> DNA 

.213;> Artificial Sequence 
^ 2 2 0 ;> 

.223 > Description of Artificial Sequence: primer 
YPL093w-S2 

• 4 0 0 > 51 

cggaaatctg tcttaccgac accacgctta ccactgaata gcataggcca ctagtggatc 60 

t g 6 2 

- 2 1 0 > 5 2 

•:211> 59 

212> DNA 

<.213> Artificial Sequence 

■ - 2 2 0 > 

-223> Description of Artificial Sequence: primer 
YPL063W-S1 

< 4 0 0 > 5 2 

ttcaagcatc cagaagactt ttaacaagtt attcaagttt cagctgaagc ttcgtacgc 59 

< 2 1 0 > 5 3 
< 2 1 1 > 6 2 
:212> DNA 

■-213> Artificial Sequence 

■223 > Description of Artificial Sequence: primer 
YPL063W-S2 

c400> 5 3 

ggattcagca atcttcttct ttttcttttc ctcttcaaat gcataggcca ctagtggatc 60 



tg 

-:210> 54 

-,211.> 59 

■;2 12> DNA 

:213> Artificial Sequence 

< 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YPL024W-S1 



62 



<-.-4 00> 54 

atgtcttttt catctatctt atcacaggat atcacagatg cagctgaagc ttcgtacgc 59 
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210> 5 5 

211 > 6 2 

2 12- DNA 

213;- Artificial Sequence 

220- 

223- Description of Artificial Sequence: primer 
YPL024W-S2 

400:- 55 

cttcrtgagt ccttcaatat gaaaacgccc ctattgaaca gcataggcca ctagtggatc 60 

g " 62 

210:- 56 

211;- 59 

212- DNA 

213:- Artificial Sequence 

220.- 

223. ■ Description of Artificial Sequence: primer 
YPL020C- SI 

400,- 56 

.cagttgaag tagataagca ccggaacaca ctacagtatc cagctgaagc ttcgtacgc 59 

.210-- 5 7 

■;211.- 62 

-.-212.- DNA 

;213.> Artificial Sequence 

-220 > 

-.223- Description of Artificial Sequence: primer 
YPL020C-S2 

4 0 0 .> 5 7 

zcggttaaaa tcaaatggac aataaatctt ctcatcctaa gcataggcca ctagtggatc 60 
;g " 62 

.210.> 5 8 
. 2 1 1 > 5 9 
-212 > DNA 

^213^ Artificial Sequence 

2 2 0 > 

.-223 > Description of Artificial Sequence: primer 
YPL012W-S1 

c400^ 5 8 

atggatcaag acaaagttgc ttttctttta gagctggagg cagctgaagc ttcgtacgc 59 

; 2 1 0 > 5 9 

<211> 62 

<212> DNA 

213> Artificial Sequence 

-220> 

<.223> Description of Artificial Sequence: primer 
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Y?L012w-S2 

.:400> 59 

atttgaactt tggacctttc ttattatgtt tgccaatctt gcataggcca ctagtggatc 60 

tg 62 

<2±0> 60 

^:211> 5 9 

• 212 DNA 

'.::13> Artificial Sequence 

■ . 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YPL007c-Sl 

< 4 0 0 > 6 0 

cccgttgttt gctcacggga catatcttta catgcgttgt cagctgaagc ttcgtacgc 59 



•:210> 61 
,211> 62 

■ 2 > dna 

■ :213> Artificial Sequence 

.-220> 

-.223 > Description of Artificial Sequence: primer 
YML093W-S2 

4 0 0 > 61 

caaaggatca ataacttggc ctggcttagt catgattctc gcataggcca ctagtggatc 60 



■:210> 62 

■:211> 62 

. 2 1 2 > DNA 

•:213> Artificial Sequence 

:220> 

•:223> Description of Artificial Sequence: primer 
YPL007C-S2 

• :4 00> 6 2 

ggacttattg gtagatagaa aggaatttga ggattggaag gcataggcca ctagtggatc 60 



:210> 63 

:211> 59 

•;212> DNA 

■ ;213> Artificial Sequence 

. 22 0 > 

•;223> Description of Artificial Sequence: primer 
YPR048W-S1 

<400> 63 

atgtcatcga gcaagaaaat cgtcatcctc tatggatcgg cagctgaagc ttcgtacgc 59 



c 2 1 0 > 6 4 
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.111;- 62 
-112:- DNA 

213:- Artificial Sequence 



- 2 2 0 > 

•■223 > Description of Artificial Sequence: primer 
YPR048w-S2 



<400> 64 

aattagttat ttcctcacct aatctccata agtagtcttg gcataggcca ctagtggatc 60 
tcr 62 



210:- 65 
,111:- 59 
-112> DNA 

.213 > Artificial Sequence 



< 2 2 0 > 

<--. 223:> Description of Artificial Sequence: primer 
YPR072W-S1 



.400 > 65 

tatcccaaag aaagctacaa caggatatcg ataagctttt cagctgaagc ttcgtacgc 59 



<210> 66 

2 11 > 6 2 

<212> DNA 

<:213> Artificial Sequence 



< 2 2 0 > 

<223^ Description of Artificial Sequence: primer 
YPR072W-S2 



<;400> 66 

agatttgccc attcctggtg gtaacttttc gatttcttta gcataggcca ctagtggatc 60 
tg 6 2 



< 2 1 0 > 6 7 

■:-211> 5 9 

• : 212 > DNA 

■:213> Artificial Sequence 



2 2 0 > 

<223> Description of Artificial Sequence: primer 
YPR082C-S1 



■:4 00> 6 7 

cttcgattgc tgaaagagta aggaactttg cagttattta cagctgaagc ttcgtacgc 59 



-210> 68 

-:2 11> 6 2 

■:-2 12> DNA 

-213> Artificial Sequence 



< 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YPR082C-S2 
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400> 68 

aataaagtn caacttgttg ttgttccctg taccaaaatc gcataggcca ctagtggatc 60 



2 10> 69 
211: 59 
212> DNA 

213> Artificial Sequence 

220; 

123 > Description of Artificial Sequence: primer 
YPR085C-S1 

4 0 0: 69 

cgtacattc tttcgaaaga ctccatgctg cgaatttttg cagctgaagc ttcgtacgc 59 

210:- 70 

211> 62 

212> DNA 

213 ;■ Artificial Sequence 

220:- 

223,- Description of Artificial Sequence: primer 
YPR085C-S2 

400:* 70 

cccacttta tagttatggg atttcgagct ggattcggta gcataggcca ctagtggatc 60 



210:- 71 

211> 59 

212:- DNA 

213> Artificial Sequence 

220- 

223:- Description of Artificial Sequence: primer 
YML114C-S1 

4 00 * 71 

acgtgtaat tgagggactc ataaagggca atgacttcca cagctgaagc ttcgtacgc 59 

:210^ 72 

:211 - 5 9 

212. > DNA 

.213 > Artificial Sequence 

:220 

:223-> Description of Artificial Sequence: primer 
YPR105C-S1 

: 4 0 0 > 7 2 

^gctcgatca tcgagggcca attgtctaaa aatctagcaa cagctgaagc ttcgtacgc 59 

< 2 1 0 > 7 3 
::211> 62 
^212 > DNA 

.213 > Artificial Sequence 
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22 0 > 

• 223> Description of Artificial Sequence: primer 

YPR105C-S2 

• 400> 7 3 

ctgtgttcta tcaatcttca tatttctagc tttaattctt gcanaggcca ctagtggatc 60 

tg 6 2 

-210,- 74 

.211:- 59 

212:- DNA 

■-213> Artificial Sequence 

220: 

223:- Description of Artificial Sequence: primer 
YPR112C-S1 

-■4 00> 74 

cattgtcaag ggtttgcccg tctatctaac agatgataat cagctgaagc ttcgtacgc 59 

210:- 7 5 

• 211.- 59 
-212- DNA 

-.213:* Artificial Sequence 
•;220> 

223: Description of Artificial Sequence: primer 
YPR137c-Sl 

<400> 75 

atgtcagatg ttacccaaca gaaaaagagg aaaagatcca cagctgaagc ttcgtacgc 59 

- . 2 1 0 > 7 6 

< 2 1 1 > 6 2 
<.212> DNA 

•213 > Artificial Sequence 

■„ 22 0 .* 

■:223> Description of Artificial Sequence: primer 
YPR112C-S2 

<400> 76 

gaaaccttcg ttttcttcat catccacatc cagtttcttt gcataggcca ctagtggatc 60 
tg 62 

< 2 1 0 > 7 7 
<211 > 5 9 
•:212> DNA 

-213. > Artificial Sequence 

• 2 2 0 -> 

--223^» Description of Artificial Sequence: primer 
YPR143W-S1 

..400> 77 

atgggctcca agcacagagt agacactaag gataagaaaa cagctgaagc ttcgtacgc 59 



210> 78 
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2 1 1 > 6 2 
-..212/- DNA 
213- Artificial Sequence 



- 220: 

■ 223, Description of Artificial Sequence: primer 
YPR143W-S2 



- 4 00:- 7 8 

ttcattgtcg cttcctgcgg cagctttaac taaatccaaa gcataggcca ctagtggatc 60 

tg 6 2 



•-.210 ;• 7 9 
211.- 59 
-.212- DNA 

<213:- Artificial Sequence 



<-220:- 

■223: Description of Artificial Sequence: primer 
YPR144C-S1 



■ 4 0 0: 79 

ttccagaaaa tgttactcaa ttggaagaag atgagacaga cagctgaagc ttcgtacgc 59 

2 10> 8 0 
<211> 62 
. .212 DNA 

<213:- Artificial Sequence 

• 2 2 0 > 

■223. Description of Artificial Sequence: primer 
YPR144C-S2 



• 400 * 8 0 

ccatgctacc ccaggcaagt agacgttacc ttgggatgac gcataggcca ctagtggatc 60 

eg 6 2 



<210> 81 

•211:- 62 

. 212 .• DNA 

■--213 • Artificial Sequence 



-;22 0-- 

2 2 3..- Description of Artificial Sequence: primer 
YML114C-S2 



'400 ^ 81 

gacttgtagt agcatcgata ttggttgtgt tatgtgetae gcataggcca ctagtggatc 60 

tg 62 



<:210- 82 

-.211 - 5 9 

< 212 , DNA 

-.213 > Artificial Sequence 



.220 • 

-223^ Description of Artificial Sequence: primer 
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YPR169W-S1 

< 4 0 0 > 8 2 

ctttacatcc tgaactgccc attataataa ctggctttgg cagctgaagc ttcgtacgc 59 



2 10 
211 
.2 12 
213 



83 
62 
DNA 

Artificial Sequence 



.220 :> 

223; Description of Artificial Sequence: primer 
YPR169W-S2 

4 0 0::- 8 3 

rttcttgatc ccatgctcat acaggtcctt ttttttgttg gcataggcca ctagtggatc 60 



tg 



62 



■ : 2 1 0 > 8 4 

.211:- 59 

■212..- DNA 

.213:-- Artificial Sequence 

-220- 

:223> Description of Artificial Sequence: primer 
YML127W-S1 

4 0 0 > 8 4 

■rcgctaaatg gtactccagt aagcgaggca cccgccacaa cagctgaagc ttcgtacgc 59 

■:210> 85 

■:211^ 62 

• 2 12 .> DNA 

-.213> Artificial Sequence 

;220> 

:223> Description of Artificial Sequence: primer 
YML127W-S2 

•■4 00> 8 5 

ataaccccga cgtgttttcc atgtattcag acaatgctaa gcataggcca ctagtggatc 60 
tg 6 2 

2 1 0 > 8 6 
<211> 59 
:212> DNA 

:213> Artificial Sequence 

; 2 2 0 > 

-223 > Description of Artificial Sequence: primer 
YMR032w-Sl 

< 4 0 0 > 8 6 

rtacagttat gaagcttgtt tttgggaccc aaacgacaat cagctgaagc ttcgtacgc 59 

< 2 1 0 > 8 7 
■211> 6 2 
<212> DNA 



30 
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213> Artificial Sequence 
-220> 

.Z22> Description of Artificial Sequence: primer 
YMR032W-S2 



-,400> 87 

< 210> 8 8 

;211> 59 

-,2 12 > DNA 

-.213> Artificial Sequence 

-.2 20> 

■ 223> Description of Artificial Sequence: primer 
YMR093W-S1 

■400> 88 

■210> 89 

■.211> 62 

212> DNA 

-.213> Artificial Sequence 

: 2 2 0 > 

• :223> Description of Artificial Sequence: primer 
YMR093W-S2 

<400> 89 

-:210> 90 

■;211> 59 

■:212> DNA 

:213> Artificial Sequence 

,220> 

:223> Description of Artificial Sequence: primer 
YMR131C-S1 



4 0 -;400> 90 



:210> 91 
.211> 62 
:212> DNA 

:213> Artificial Sequence 
:220> 

:223> Description of Artificial Sequence: primer 
YMR131C-S2 

:400> 91 

<210> 92 
-;211> 59 
:212> DNA 

<213> Artificial Sequence 



~ 2 2 0 > 



4 0 
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■-.223 > Description of Artificial Sequence: primer 
YMR185W- SI 

<.- 4 0 0 > 9 2 

atcaacatac acgatatatt gaatacaaga ccgaagctca cagctgaagc ttcgtacgc 59 

• 2 1 0 > 9 3 

:'211> 6 2 

.212 > DNA 

■ 213 > Artificial Sequence 
■-22 0> 

■ -.223 > Description of Artificial Sequence: primer 

YMR185W-S2 

< 4 0 0 > 9 3 

gtaatgggtt ataaactatc tagtacggtt aaaagcttgt gcataggcca ctagtggatc 60 
tg 62 

■-210> 94 

• 211. 5 9 

- 212 > DNA 

■:213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
YMR212C-S1 

<400> 94 

cctcttgaac ttaaagaatg taaatcttca tttgcgtctt cagctgaagc ttcgtacgc 59 

<210> 95 

<211> 59 

-.212 > DNA 

<213> Artificial Sequence 

■:22 0> 

■.223 > Description of Artificial Sequence: primer 
YDR499W-S1 

<400> 95 

<210> 96 
<211> 6 2 
.212 > DNA 

<213> Artificial Sequence 

. 2 2 0 > 

•~223> Description of Artificial Sequence: primer 
YMR212C-S2 

<400> 96 

cggatgatgt tcacaccaaa acatcagaaa ctggtcaatc gcataggcca ctagtggatc 60 
tg 6 2 

<210> 97 
■-211> 59 
<212> DNA 
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*-213> Artificial Sequence 

<22Q> 

•:223> Description cf Artificial Sequence: primer 
YMR213w-Sl 

■r4 00> 9 7 

atacgtgaaa ggcggtgtat ggaccaatgt ggaggatcag cagctgaagc ttcgtacgc 5 9 

-,210> 98 

■:211> 62 

■:;2 12> DNA 

,213:> Artificial Sequence 

■:.22Q> 

■:223> Description of Artificial Sequence: primer 
YMR213W-S2 

:.400:- 98 

gctgtaactg ttcaatagac tccacttttg attggatcga gcataggcca ctagtggatc 60 
eg 6 2 



210 
211 
212 



99 
59 
DNA 



213> Artificial Sequence 

:220> 

.223 > Description of Artificial Sequence: primer 
YMR218C-S1 

•:400> 99 

gactcaaatg cattagagtg atcaactcta caacttttac cagctgaagc ttcgtacgc 59 

-:210> 100 

•:211:> 62 

:112:> DNA 

:213> Artificial Sequence 

:220 v 

<222:> Description of Artificial Sequence: primer 
YMR218C-S2 

;400 > 100 

gaaggcattt gaeggaactg tacgaaeggt taacaggctt gcataggcca ctagtggatc 60 
tg 62 

•;210^ 101 
<21±> 64 
= 212 > DNA 

■- 213 ■> Artificial Sequence 

-;220^ 

<223> Description of Artificial Sequence: 
primerYDR472w-Sl 



<400> 101 

atgtc tcaaagaata attcaaccaa gcgcatctga ccaaccagct gaagcttcgt 60 
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acgc 



64 



•:210 
.111 
<: 212 
■ 2 1 3 



> 102 

> 62 

> DNA 

* Artificial Sequence 



" ; 0 



-220> 

■:223^ Description of Artificial Sequence: primer 
YML023C-S2 

■:400;- 102 

attagttact tattctataa ttacactttt atcatgaacg gcataggcca ctagtggatc 60 

r.Q 62 



2 10:.- 10 3 

211:- 62 

212:- DNA 

213;> Artificial Sequence 

220:- 



123:- Description of Artificial Sequence: primer 
YLR22 2C - S2 



<400: 103 

aatatgtaac tttgttcaac taagttatca acccttgtga gcataggcca ctagtggatc 60 



62 



;210r- 104 

: 2 1 1 > 6 2 

:212> DNA 

;213> Artificial Sequence 



,23:- Description of Artificial Sequence: primer 
YLR243W-S2 



A 0 



•:400> 104 

gataatatgg tttctatact gtcaggatta ttagattcca gcataggcca ctagtggatc 6 0 



-9 



62 



4 b 



-;210> 105 

•:211> 6 2 

:212> DNA 

^213> Artificial Sequence 



: 2 2 0 > 

<223 > Description of Artificial Sequence: primer 
YLR272C-S2 



:400-> 105 

ggtaactgac ttcgttactt tatgagatgt ccggctttag gcataggcca ctagtggatc 6 0 



tg 



62 



<210> 10 6 

< 2 1 1 :> 5 9 

> DNA 

<:213> Artificial Sequence 



5 u 
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<220> 

■ ; 2 2 3 > Description of Artificial Sequence: primer 
YNL049C-S1 

• :400> 106 

aattcctgct cattcaagga aagtctcagg aaattttcac cagctgaagc ttcgtacgc 5 9 

..210> 107 
2 1 1 > 6 2 
212:> DNA 

213:> Artificial Sequence 

■:220> 

123> Description of Artificial Sequence: primer 
YLR317W-S2 

■ 400> 107 

gaagtaaact aactagtaaa gtaggctaat tcgaaacgat gcataggcca ctagtggatc 6 0 

r.g 6 2 

. 2 1 0 > 10 8 

211> 62 

:212> DNA 

113> Artificial Sequence 
220> 

:223> Description of Artificial Sequence: 
primerYPR14 3w-Sl 

-:400> 108 

aaaagcctgt ttggtcaatg acagctgaat atataccatt gcataggcca ctagtggatc 60 

tg 6 2 

5 3 . 2 1 0 > 10 9 

: 2 1 1 > 6 2 
. 2 1 2 > DNA 

•;213> Artificial Sequence 

4 0 .220> 

:223> Description of Artificial Sequence: 
primerYDR4 7 2w-S2 

;400> 109 

4 5 agccaaatct caaaccttcc ctgtcaagca cttgcctgtc gcataggcca ctagtggatg 60 

tg 62 

;210> 110 
-211> 59 

5 0 <212> DNA 

•:213> Artificial Sequence 

<220> 

;223> Description of Artificial Sequence: primer 
YMR2 81W-S1 



■^400> 110 

rtgaagaaaa gttaaatgaa gatgttgagg cgtacaaagg cagctgaagc ttcgtacgc 59 
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<210> 111 

<211> 6 2 

^212> DNA 

■ -.213 > Artificial Sequence 
-220> 

<.223> Description of Artificial Sequence: 
primerYMR2 81w-S2 

- 400> 111 

agtacgtatt gtgcatgtgt attcataagt gaaagcttgn gcataggcca ctagtggatc 60 



62 



210> 112 
211 > 59 
212> DNA 

■ .213> Artificial Sequence 

• 220> 

■ 223> Description of Artificial Sequence: primer 

YMR2 8 8W-S1 

■:400> 112 

gaaaacctgc agaaagaagc tgcacgtatt ggtgagaacg cagctgaagc ttcgtacgc 59 

■:210> 113 

■;211> 6 2 

■:212> DNA 

<213> Artificial Sequence 

■:22 0> 

.223> Description of Artificial Sequence: 
primer YMR2 88w-S2 

•;400> 113 

ccaaaccttc taaaatacgc ataatagcat gtggtgaagt gcataggcca ctagtggatc 60 
eg 62 

<210> 114 

■:;211> 59 

:212> DNA 

c213> Artificial Sequence 

<220> 

:223> Description of Artificial Sequence: 
primerYMR2 90c-Sl 

40 0> 114 

tgagttttac gtcttttggt atttggcgtt tttccactgg cagctgaagc ttcgtacgc 59 

-210 > 115 

<211> 62 

< 2 1 2 > DNA 

<213> Artificial Sequence 



^220 > 

^223> Description of Artificial Sequence: primer 
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YDR499w-S2 

■ 400^ 115 

-•gtactttac ttgcattatr ctccccgttc "tttattcaa gcataggcca ctagtggacg 60 

eg 62 

21G> 116 

■211:- 62 

■ 212.- DNA 

-.213> Artificial Sequence 



220: 



223 ■ Description of Artificial Sequence: primer 
YMR290C-S2 

-400> 116 

gataagctga gcaatattaa caggagaagt atggctaccc gcataggcca ctagtggatc 60 
tg 62 

•.:i0: 117 
111.- 59 

■ 212. DNA 

113: Artificial Sequence 

22 0:, 

■ ;223:.- Description of Artificial Sequence: primer 

YMR211W-S1 

<40CK- 117 

agagagcaaa ccatttgact actcaattct tcaatataca cagctgaagc ttegtaege 59 

■:210> 118 

211 > 62 

■:212> DNA 

■ 213 » Artificial Sequence 

.22 0 - 

..223 - Description of Artificial Sequence: 
primerYMR211w-S2 

<400 . 118 

atttcaatca tcttactccg tgaatcaggt teggaatgat gcataggcca ctagtggatc 60 
tg 62 

■:210-> 119 

2 1 1 > 5 9 

• 212- DNA 

<:213 Artificial Sequence 

-.22 0 

-.223- Description of Artificial Sequence: primer 
YDR196C- SI 

<400> 119 

atgettatga tcaaattgtg ttatacttca aggacaaaat cagctgaagc ttegtaege 59 



210- 120 
211 ^ 6 2 
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212^ dna 

213: Artificial Sequence 

2 2 0;- 

223.' Description of Artificial Sequence: 
primerYDR196c-S2 

400- 120 

ttcaatctg ttcgtataag tcaaccaatg tgctgttatt gcataggcca ctagtggatc 60 

^ 62 



210. - 121 

211. - 59 

212. - DNA 

213:- Artificial Sequence 
220^ 

223:^ Description of Artificial Sequence: primer 
YDR299W-S1 

4 0 0:- 121 

tggaaaaat cactagcgga tcaaatttcc gatatcgcca cagctgaagc ttcgtacgc 59 

210'.- 122 

111?- 62 

212:- DNA 

213. ' Artificial Sequence 

2 2 0 > 

223:- Description of Artificial Sequence: 
primerYDR299w-S2 

400- 122 

aaagatttg gatatcatcg tttttaacag cctctaattc gcataggcca ctagtggatc 60 

c; 6 2 

210> 123 

111:- 59 

212- DNA 

113> Artificial Sequence 

220:- 

223:- Description of Artificial Sequence: primer 
YDR36 5C-S1 

400 ■ 123 

;;ggagagaa cccaaagaag gaaggtgtag atgctaggtt cagctgaagc ttcgtacgc 59 

210 > 124 

211 > 6 2 

212 .> DNA 

213 > Artificial Sequence 

220 > 

223> Description of Artificial Sequence: 
primerYDR3 6 5c-S2 
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-400> 124 

ttagtatgct ttttattaac agatttcaac ttgcttttct gcataggcca ccagtggatc 60 

tg 62 

-210:- 125 

■-2 11:- 5 9 

:212> DNA 

-.213: Artificial Sequence 

■220: 

<:223 > Description of Artificial Sequence: primer 
YDR396w-Sl 

.400:- 125 

cagatacact attgtggtgt aatctggacc ttgactgtct cagctgaagc ttcgtacgc 59 



•: 210 
<211 
< 2 1 2 
..2 13 

2 2 0: 



126 

59 

DNA 

Artificial Seauence 



Description of Artificial Sequence: primer 
YMR049C-S1 



■;400> 126 

cagactattg attactttat gaccggttag tttctttagt cagctgaagc ttcgtacgc 59 

.210- 127 

<211.> 6 2 

c212> DNA 

<213.-> Artificial Sequence 

. 2 2 0 , 

<223.> Description of Artificial Sequence: primer 
YDR396W-S2 

<400> 127 

tagagaaaac actgaatgat cttagcgacc gtacaaaaga gcataggcca ctagtggatc 60 

tg 62 

<210 > 12 8 

< 2 1 1 ^ 5 9 

-:212> DNA 

<213> Artificial Sequence 
<220> 

<-;223> Description of Artificial Sequence: primer 
YDR407c-Sl 

<-400> 12 8 

ttcttaagca tttcccaagc tatgttggcc catctaagat cagctgaagc ttcgtacgc 59 

<210> 129 

< 2 1 1 > 6 2 

<212> DNA 

-..213 > Artificial Sequence 
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,220^ 

.223, Description of Artificial Sequence: primer 
YDR407C-S2 

100, 12 9 

.iar.aacagac aagataacgt tttcagagtc gaactggatt gcataggcca ctagtggatc 60 
tq 62 

2 10: 130 
. 2 1 1 . 5 9 
2 12, DNA 

21: • Artificial Sequence 



.222; Description of Artificial Sequence: primer 
YDR416W-S1 

• 4 0 0 • 13 0 

acttacatgg aaaagatata tcgagtattg gaaagaggag cagctgaagc ttcgtacgc 59 

2 1 :? : • i2i 

■ .212:- DNA 
213:- Artificial Sequence 

- 2 2 0 ;■ 

223:- Description of Artificial Sequence: 
primerYDR416w-S2 

-.400, 131 

tcaaatatct agttctattt catctggatt aatcgaatat gcataggcca ctagtggatc 60 

ng 62 

,210 132 
.211 59 



.220: 
~> ~> 2 



DNA 

Artificial Sequence 



Description of Artificial Sequence: primer 
YDR449C-S1 



- 10 0' • 13 2 

cacatcaccg atttctaata atgtcgaaga caagatacta cagctgaagc ttcgtacgc 59 

^210 ■ 13 3 
211 ■ 62 
:2 12 • DNA 

■:213 ■ Artificial Sequence 

,22 0 ■ 

223 • Description of Artificial Sequence: primer 
YDR449C-S2 

• -4 00^ 13 3 

ataattaaat ctagaatttt atacctagga tcatcttctg gcataggcca ctagtggatc 60 

tg 6 2 
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< 2 1 0 > 
^211> 
■ 2 1 2 :•• 
- 213> 


134 

59 

DNA 

Artificial Sequence 




■ - 220 > 
223- 


Description of Artificial Sequence: primer 
YDR141C-S1 


..400> 134 

ttcgtaatct ttgaattctg cgaCttcatc taccagcgcg 


cagctgaagc 


• 210:- 

• 211:- 

• 212.' 
<213> 


135 

62 

DNA 

Artificial Sequence 




< 2 2 0 > 

2 2 3 > 


Description of Artificial Sequence: 
primerYDR14 1c- S2 




■-,400> 13 5 

cactaaagcc ccttacaatt gactcaaata ataaacaact 
tg 


gcataggcca 


< 2 1 0 > 
■:211> 

<213 


136 

59 

DNA 

Artificial Sequence 




<220 > 
< 2 2 3 > 


Description of Artificial Sequence: primer 
YDR3 2 4 c - S 1 


:400> 136 

aagaagcctg aaaatacgaa acaaaccggt gaagatgacc 


cagctgaagc 


< 2 1 0 ■> 
211> 
<212 > 
<213 -> 


137 

62 

DNA 

Artificial Sequence 




•;22 0> 

< ; 2 2 3 > 


Description of Artificial Sequence: 
primerYMR0 4 9c -S2 




<400> 137 

tctgctctaa cataactagg tcaatgatgg ctaagaacaa 
tg 


gcataggcca 


< 2 1 0 > 

< 2 1 1 > 
<212> 


138 

62 

DNA 





62 



62 



213> Artificial Sequence 



< 2 2 0 > 
2 2 3 > 



Description of Artificial Sequence: primer 
YDR324C-S2 



WO 99/55907 



PCT/EP99/02722 



31 



-400: 138 

aaacactaac tttggttgaa taaacqcctc 

tg 

< 210> 139 

1 1 . • 5 9 

::12> DNA 
-;213> Artificial Sequence 

. 2 2 0 

• -223:- Description of Artificial 
primerYDR32 5w-Sl 

i f .:400:- 139 

gacattaata cgaaaatctt taactcagtt 

■:210> 140 

■ 211> 6 2 

.... <> .212. DNA 

■ 213:- Artificial Sequence 

■ ■ 2 2 0 : ■ 

.223:- Description of Artificial 
.J 0 primer YDR32 5 w-S2 

•400 - 140 

acctcgctga aagactctga atccttatct 
tg 

3 0 

;2 10 ■ 141 

:211 - 59 

;212.- DNA 

" r .213 ■ Artificial Sequence 

■;22 0 ■ 

•^223 ■ Description of Artificial 
YDR398W-S1 

4 0 

400 ■• 141 

atggattctc ctgttctaca gtccgcttat 

:210 • 142 

•10 .211 , 6 2 

;212^ DNA 

■ 213:- Artificial Sequence 

:;220 - 

0 0 -.22 3 ■ Description of Artificial 
YDR3 98w-S2 

< 4 0 0 ^ 142 

aacgtcacta tatccggctt cctcctcgcc 



ctgtttggag gcataggcca ctagtggatc 60 

62 



Sequence : 



gctgaagtat cagctgaagc ttcgtacgc 59 



Sequence : 



tcttcatcta gcataggcca ctagtggatc 60 

62 



Sequence : primer 



gacccatcag cagctgaagc ttcgtacgc 59 



Sequence : primer 



gtcgctctgc gcataggcca ctagtggatc 60 

62 



210 > 143 

211. > 59 
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. 2 12> DNA 

-223> Artificial Sequence 



220 > 

223 Description of Artificial Sequence: primer 
YDR246W-S1 



■:.400> 143 

atggccatcg aaacaatact tgtaataaac aaatcaggcg cagctgaagc ttcgtacgc 5 9 



210:> 144 

2 1 1 > 6 2 

212;- DNA 

213 :■ Artificial Sequence 



;220> 

:223> Description of Artificial Sequence: primer 
YDR246W-S2 



•. 4 00 • 144 

..lacaggttag atcttatagg catttccatt gagtaagatg gcataggcca ctagtggatc 6 0 

re; 6 2 



-210> 145 

. 211;- 5 9 

.212> DNA 

.213 > Artificial Sequence 



.220> 

;223> Description of Artificial Sequence: 
primerYDR2 3 6c-Sl 



<400> 145 

ztaaaatatt gaacttgacc ctggccccat aaaaatcatt cagctgaagc ttcgtacgc 59 



Ol0> 146 

OH> 62 

2 1 2 > DNA 

<213> Artificial Sequence 



< 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YDR236C-S2 



<400> 146 

ttgaagtgtt gatgtttacg tggactattt atgtttcgtt gcataggcca ctagtggatc 60 
tg 62 



;210> 147 

:211> 62 

:212> DNA 

,213> Artificial Sequence 



< 2 2 G > 

<223> Description of Artificial Sequence: 
primerYDR3 61c- S2 



'.400> 147 
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ttaccaagtg gaaatttctg tttccaattc atcgatacct ycatdggcca ctagtggaic 60 
eg 62 

■ 210> 146 

■ 211> 53 
.212;. DNA 

■ 213> Artificial Sequence 

• ; 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YNR134W-S1 

•:400> 148 

gcaaagtgtg gtatagaaaa agaaccaaag geeggtatgt cagctgaagc ttegtaege 5 9 

■:210> 149 

■211 > 59 

■;212> DNA 

:213> Artificial Sequence 

■ 1 2 0 > 

•.223;- Description of Artificial Sequence: primer 
YDR361C-S1 

■ 400> 149 

ggttcaagct atcaaattaa atgatttaaa aaataggaag cagctgaagc ttegtaege 59 

:210> 150 

■:111> 5 9 

:212> DNA 

;213> Artificial Sequence 

•:220> 

.223 > Description of Artificial Sequence: primer 
YDR367w-Sl 

•.400> 150 

atetgegtae tttatacaat cgataccatt tccacttgtt cagctgaagc ttegtaege 59 

210> 151 

211> 62 

212 > DNA 

213> Artificial Sequence 

:220> 

:223> Description of Artificial Sequence: primer 
YDR367W-S2 

:400> 151 

gttttgttct acgtcatccc tatcaactaa atatttgggg geataggeca ctagtggatc 60 

*:g 6 2 

;210> 152 

;211> 59 

:212> DNA 

;213> Artificial Sequence 



c220> 
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-.223:- Description of Artificial Sequence: 
pr imerYDR3 3 9c - S 1 

-.4 00:- 152 

tatgggtaaa gctaagaaaa caagaaagtt tggcctcgta cagctgaagc ttcgtacgc 59 

-210:- 153 

■ 211> 62 

• 2.12: DNA 

213 > Artificial Sequence 

<22 0:- 

-.223:- Description of Artificial Sequence: primer 
YDR339C-S2 

<400> 153 

taaaagacat ctggcaattt ttcaatgacg tatgcgtgac gcataggcca ctagtggatc 60 

tg 62 

-210.- 154 

<2llr- 5 9 

2 12.- DNA 

<213> Artificial Sequence 

.,220- 

.223> Description of Artificial Sequence: primer 
YDR413C-S1 

•:400> 154 

ttctttggtt tattcttcgt tcatttttgg tcaaatatct cagctgaagc ttcgtacgc 59 

-210> 155 

-.211, 62 

■:212> DNA 

■:213> Artificial Sequence 

■:220 > 

,223^ Description of Artificial Sequence: primer 
YDR413C-S2 

■ : 4 0 0 > 15 5 

acaaaagaaa gcacaagagt ttattaagga gcaggaaagg gcataggcca ctagtggatc 6 0 
rg 62 

4 5 :210;> 156 

•:211, 59 
: 2 1 2 > DNA 

:213-> Artificial Sequence 

50 ;220> 

223 > Description of Artificial Sequence: primer 
YDR429C-S1 

<400> 156 

5 5 tctagatcta tcattacata caagattgaa gacggtgtca cagctgaagc ttcgtacgc 59 



4 0 



; 2 1 0 > 15 7 
-211> 62 
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•;212> DNA 

-.213> Artificial Sequence 
•:220> 

• :223> Description of Artificial Sequence: primer 
YDR429C-S2 

•:400> 157 

tttctttgtt tctaacgaca gaaactcttg gaatgggtgc gcataggcca ctagtggatc 60 

tg 62 

210> 158 
211> 59 
2 12> DNA 

213> Artificial Sequence 
■;220> 

<223> Description of Artificial Sequence: 
primerYDR4 6 8c-Sl 

•:.4 00> 15 8 

gtcacaatac tgctggtgat gacgatcaag aggaggaaat cagctgaagc ttcgtacgc 59 

<210> 159 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
220> 

<223> Description of Artificial Sequence: 
primerYMR13 4w- S2 

<400> 159 

tgtgtgtgtg cctacctgca tgtatgcatt tagcaattga gcataggcca ctagtggatc 60 

tig 6 2 

<210> 160 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YDR468C-S2 

<400> 160 

caagacgaca ataagaagtc ctatacaaca atcgtcgtat gcataggcca ctagtggatc 60 

ta 62 



<210> 161 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
YDR4 8 9W-S1 
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<:400> 161 

actacccaca gagatgcaaa tacaatagtg ggttcgtcct cagctgaagc ttcgtacgc 59 

<:-. 210> 162 

OH> 6 2 

,212> DNA 

■~213> Artificial Sequence 
2 2 0 > 

■ 223 > Description of Artificial Sequence: primer 

YDR489W-S2 

• ;4 00> 16 2 

agtcgggctc atctatcatg tttacgctac cttctgtatc gcataggcca ctagtggatc 60 
tg 6 2 

<21Q> 163 

•:211> 5 9 

■212 > DNA 

■ 213> Artificial Sequence 

22 0> 

.223 > Description of Artificial Sequence: primer 
YDR527W-S1 

<: 4 0 0 > 16 3 

atggacttac tgggcgatat agtggagaaa gatacatctg cagctgaagc ttcgtacgc 5 9 

■:210> 164 

.:211> 62 

:212> DNA 

:213> Artificial Sequence 

: 2 2 0 > 

223 > Description of Artificial Sequence: primer 
YDR527W-S2 

•:4 00> 16 4 

■:cccaccgcc ttgtttccat aaccaaagtg catcaatagc gcataggcca ctagtggatc 60 
tg 6 2 

.210> 16 5 

• : 2 1 1 > 5 9 

<212> DNA 

<213> Artificial Sequence 

:220> 

<223> Description of Artificial Sequence: primer 
YDR288W-S1 

<400> 165 

atgagttcta tagataatga cagcgatgtg gatttaacag cagctgaagc ttcgtacgc 5 9 

-210> 166 
<21X> 62 
... 2 12> DNA 

-■213> Artificial Sequence 



WO 99/55907 



37 



PCT/EP99/02722 



<220> 

<223> Description of Artificial Sequence: primer 
YDR288w-£2 

■-400> 166 

cjcccatgatt tcttgcacca atttttcaag agactctagt gcataggcca ctagtggatc 60 
tg 62 



,210> 167 

; 2 1 1 > 5 9 

: 2 1 2 > DMA 

213> Artificial Sequence 



■.220> 

■ :223> Description of Artificial Sequence: primer 
YDR201W-S1 



•:400> 167 

cccatgtctg gactattcag agcatcatcg tcatccatac cagctgaagc ttcgtacgc 59 



210> 168 

211> 62 

212 > DNA 

213> Artificial Sequence 



,220> 

<223> Description of Artificial Sequence: primer 
YDR201W-S2 

•;400> 168 

aaaagggttt tccgtttagt tcccgaatat gatgttgaaa gcataggcca ctagtggatc 60 
tg 6 2 



210> 169 
211> 59 
212 > DNA 

213 > Artificial Sequence 



4 0 -:220> 

•:223> Description of Artificial Sequence: 
primerYDR4 34 w- S 1 



<400> 169 

atgtccaatg caaatctaag aaaatgggtt ggtttttgct cagctgaagc ttcgtacgc 



59 



210 > 170 
211> 59 
212> DNA 

213> Artificial Sequence 



:220> 

;223> Description of Artificial Sequence: primer 
YML023C-S1 

r r. 



■:400> 170 

cacgcaatgg tgcacattat tttgttgaac tcactgagaa cagctgaagc ttcgtacgc 59 



3 0 
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<210> 171 
<211> 62 
--212> DNA 

<213> Artificial Sequence 
< 2 2 0 > 

<:223> Description of Artificial Sequence: primer 
YDR434W-S2 

10 '.400> 171 

taaaggtaaa tacacagcta tcatgtgctc ttgtgggaag gcataggcca ctagtggatc 60 
tg 62 

■;210> 172 

10 -:211> 59 

<112> DNA 

<213> Artificial Sequence 
^:220> 

2 0 <223> Description of Artificial Sequence: primer 
YDR181C-S1 

•:400> 172 

aggataaacc caaatgctgg acatctaagg aaatctaagt cagctgaagc ttcgtacgc 59 

0 o 

<21Q> 173 
<211> 62 
■;212> DNA 

<213> Artificial Sequence 



- 2 2 0 > 

<223> Description of Artificial Sequence: primer 
YDR181C-S2 

<400> 173 

tagttgggtt tgaatcgtta tcacgggaga acattgcttt gcataggcca ctagtggatc 60 
tg 62 



A f! 



210> 174 

211> 59 

212 > DNA 

213> Artificial Sequence 



<220> 

4 5 <223> Description of Artificial Sequence: primer 
YDR531W-S1 



0 0 



•:400> 174 

atgccgcgaa ttactcaaga gatatcttac aattgcgatt cagctgaagc ttcgtacgc 59 



210> 175 

211> 62 

212 > DNA 

213> Artificial Sequence 



.220> 

<223> 



Description of Artificial Sequence: 
primerYDR531w-S2 
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< 4 0 0 > 17 5 

aaacaagcta tttgcccaat attgttggag atggcgaata gcataggcca ctagtggatc 60 

tg 



62 



... 210> 176 

- 2 1 1 > 5 9 

2 12> DNA 

• 213> Artificial Sequence 

- 2 2 0 > 

*.. 22 3> Description of Artificial Sequence: 
primerYLR186w-Sl 

<:400> 176 

ctagtcacca agaagaaaac ccgtaaaatc gtaggtcatg cagctgaagc ttcgtacgc 5 9 

<^210> 177 

- 211> 62 
■■212:- DNA 

■:i:i3> Artificial Sequence 

220> 

■ ;223> Description of Artificial Sequence: primer 
YLR186W-S2 

•:400> 177 

atacaaagag gatgccaagt agacttaaac actataaaat gcataggcca ctagtggatc 6 0 
tg 62 

:210> 178 

;211;> 59 

■:212> DNA 

;213> Artificial Sequence 

•:220> 

:223> Description of Artificial Sequence: 
prime r YLR2 1 5 c - S 1 

;400> 178 

ttacttattg atgtcctcac aagaatatac aacttttata cagctgaagc ttcgtacgc 59 

:210^ 179 

;211> 62 

;212> DNA 

;213> Artificial Sequence 

: 2 2 0 -> 

;223> Description of Artificial Sequence: 
primerYLR215c-S2 

<400> 179 

agctctcgga ttgcttcagg atttaaacta gcttctacga gcataggcca ctagtggatc 6 0 

r-T 62 



2 1 0 > 18 0 
<211> 59 
<212> DNA 
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<c213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
primerYLR222c- S 1 

<400> 180 

ctctcaacgg tagtaagcca tactacgtac aatatggatc cagctgaagc ttcgtacgc 59 



